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Bio^aphkal Memoir of Mxciii&h -<^d4nson. Read to the In- 
btitiiic of France. By Baron Cuvier. 

When we appear at this tribunal, it is almost dways for 
the purpose of presenting tlie picture of a life at once happy 
and useful. The men whom we praise have possessed the two- 
fold advantage of enlightening their fello\^ s, and gaining their 
esteem and affwtion. Public opinion loudly dictates to us their 
eulogy, and the certainty of having only the general sentiment 
of the friends of learning to express, supports us under the dis- 
trust which we entertain of our own {lowers. But it sometimes 
happens, that we have to TQca\ the attention to a man of 
merit too much neglected dunng his life, and to plead in favour 
of hi9memory against the indifference of his contemporaries. 
A motive not less powerful, then, animates *us Our functions, 
having become more difficult, only appear the more honourable 
and the more toutlnng , they assume, in some measure, in our 
eyes, the august cliaractor public magistracy, and We exer- 
cise them with all the warmth which a saciud duty inspires. 

The most unremittingly purbued labours, and the most fertile 
conceptions, have but too often rucived only this tardy justice; 
and perhaps, by multiplying examples, wc should only be in- 
discouragements, if these examples did not, alcmg with 
thii unjust neglect, also present a prcserV|j^tiye agains^^ifo influ- 
ence, and a consolation pnd«r its inflictions, — I mean, if we did 
not see in them,^at the same time, both the causes which^pm^^ 


Al^RIL — JULXelSS'gi 


‘ 'I 


^ « • 

a ' • l^]og^ Hphlval Mmoir of Michel Jd&nem. . 

duc0 i\m and the enjoyments hy'trliich it is amply com- 

pensatid* Botli ikiisc from the same }>nncipic\ The man who 
is devoted to the discovery of tnith, being too much satisfied 
with the ineffable charm attached to his research, does not sufli- 
ciently attend to die opnion of others; and, in reality, it is al- 
most always his own indifference which caqaeJl^hat of his age, 
— ^an indifference \\hich is certainly culpable, since it has the 
effect (jipkfrauding genius of its noble destination. 

The historical eulogy of M. Adanson will afford e\i(lencc of 
all these truths, and will derive from them it«- principal interest 
Various qualities of that learned and singular man, their 
ori^|m and their effects, their agrecinent and o^M>sition, theit* 
influence upon his* labours and upon his fortune, n ill equally 
concur toward this objt'ct. Unliending tsourage and infinite 
patience, profound genius and oftensivc singularity, ardent de- 
sire of a sjKjedy n'jiutation, and misconception of the meaiib 
which afford it ; lastly, calmness of mind in the nn(1^t of all 
sorts of privations and sufferingb, — every thing during his long 
life desenes to bo pondered, and will, in its turn, become a 
noble exampk for emulation, or a salutaiy admonition for the 
conduct. 

Michel Adanson,^ member of the Institute, and of the 
Legion of Honour, foreign meinlx^r of the Iloyal ScK*icty of 
Tendon, cUdevant pensionary of the Auidanic Svhnrcs^ 
and royal censor, was born at Aix, in Provence, on llio^hh of 
April 1727. He was of a Scotch family, which had attached 
itself to the fate of King James. His father, a servant of 
M. de Vintimille, archbishop of Aix, followed that prelate, vhen 
he was appointed to the archbisho][^ck of Paris, and took along 
with him to the capital, the young Michel, then three years of 
age. M. Adanson, tlic father, had four other children also, and 
was not rich ; but the protection of the {ifchbishop assisted him 
in ibeb education. Each of them received a small benefice, and 
Michel Adanson, in particular, had, at the age of seven 
a canoni^te at Champeaq^ en Brie, which served to dcfrayjiib 
exp^ces at the College or !|^ssis. ^ 

/ * The correct orthography of the name, as the i»mi>y was fironji Scotland, 

will be • w 




, Btoffraphkal Memoir of Mivhet Adaneon^ ^ S 

Il 4 s posbfsseci much vivacity of ilis})usitiou^ an 
memory^ and an ardent desire to distinguibli himseif^ and na^ 
thing more was wanting to ensure bis success at colleigie^ aiai 
make him appear to advantage at public c^chibitions. Tite 
celebrated English author, Tuberville Needham, then re- 
nowned for th^umerous and singular facts which lus mimi^ 
scopes enabled him t«> discover, assisted one day at the public 
exercises of Plessis. Struck with the brilluint manner which 
young Adanson executed them, he asked jiermission to add a 
microscope to the books wdiich ^le scholar was to receive as a 
prize ; and in delivering it to him, said, witli an air of 

You, who ate so skill( d in the work^ of man, are wortbj^so 
of knowing the workr of‘ nature ’’’ 

These words decided the profession of tlie child. They re- 
mained deeply engraven in the memory of M. Adanson, and he 
even repeated them with intercsl toward the dost' of his life. 
From this moment, his curiosity no longer clianged its object.* 
Having his eye attached, so to spi'ak, to that astonishing instru- 
ment, he submitud to it all that the narrow limits of his college 
^upplicd him with,— all that he could collect in his walks, by steal- 
ing away from the paths prescribed to lus companions^the small- 
est parts of mosses, and the niiiuitesl insects. lie knew those 
productionM which nature seems to have reserved foi the curious 
eye of the philosopher, before those which she abandons to ge- 
neral ins]xctioii ; and his mind w as already filled wdth those 
wondR's of detail, •while his soul had not us yet experienced the 
impression of the grand spectacle of Uu‘ uni\crse. Perhaps he 
never even felt those emotions at omc so gentle and animating. 
He had no youth ; labour and meditation seized liim from his 
childhood ; and during ncarjy seventy years, all his days, all his 
moments, occupied with the laborious researches of a pro- 
iessed man of 6c*ioiict'. 

On leaving college, kc was admitted into the cabinets dl 
Reaumur and Reraard de «J ussicu, where a rich harvest opened 
to his activity. He devoured it with a sort of fury. * He 
paired whole days at the Jardin des Plantes. Not content with 
hearing the professors, he repeated their lessons to the other 
scholars; and hj has been heard to observe, in a jocular 
the present pijifessors, that they were hia pupiR^f tliird 
^neradon, W e have evidencse from his manuscript^ that, at the 

I ' 1 *^®* ^ 
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age of mueUK^n, he had already methochci^ly described more 
than 4000 species of the three kingdoms. The mere manual 
operations lyhich an undertaking like this would require^ prove 
that he employ^, a pail of his nightsin it. This, no doubt, con- 
tributed much to hib own improvement, but it did nothing for the 
advancement of science : most of these productions were already 
known and described in books. A climate but little frequented 
could ajpue furnish him abundantly vith such as had never been 
seen or examined by naturalists. 

M. Adanson, urged by ftic ambition of placmg himself, 
it might, among those who have extended the liniiti 
of ifSAiral history, and, hke most young students, only knowing 
for this purpose the easy way of multiplying descriptions oi 
species, determined to tiaicl He resigned his benefice, and ha- 
ving obtained, by dint of impoitunities, and tlnough the credit 
of MM de Jussieu, a small post in the counting-houses of the 
!ikfricau Company, he set out foi Senegal on the 20th Decem- 
ber 1748. 


« 11 
be 


The motnes which determined Ins choice aie curious 
was,’’ he says in a note that \\as found *imong Ins papers, 
cause this country was of all the Fairopeaii settlement-, the most 
diflicult to penetrate, the holiest, the most unhealthy, the most 
dangerous in all other respects, and consequently the least known 
by naturalists.” The man who could be determined precisely 
by such reasons a^ these, would require to have no small degrer 
of real. On the other hand, he would be le'-s sensible thin any 
othci person to the difference between Pans and a desart f Con- 
stantly labouring eighteen hours in the day, he never u'flected 
whether he w^is near oi far from the enjoyments of the world 
He appears, besides, to have always had a \cry stiong constitu- 
tion. In his narrative, we see him, sometimes traversing sands 
faOaled to 60® of Reaumur, which converted his shoes into horn, 
and^ Jjl^eflcctnig the light, made the skin of his face peel off ; at 
otUrtimes o\crw helmed by those terrible hurricanes which oc- 
: in the tornd zone, without his activity being ever for one 
aent diminished. , 

During the five years which he pa%ed in this country, he de- 
^ribed a prodigious number of new plants and animals, — drew 
a chart of ^Jie river, and subjected it astr<?inonncal ob^ert^- 
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liom, -implied grammars and dictionanes of ^he languages 
spoiccn on its banks^ — ^kepi a register of meteorological observa- 
lions^ made several times each day, — composed a detailed trea- 
tise comprehending all the useful plants of tKc country,— an^ 
collected all th| objects of its commerce, together with the armi;, 
dresses, and utifnsils of Us inhabitants We have seen all these 
works in manuscript, and in his own possession ; and we were asto- 
nislicd that a man, single, and destitute of all assistance, could 
have arcomplislied them in so short a time. This short space, 
however, was still further occ^ipicd by general reflections of 
much greater^ imiiortance, which became the principl^\of hia* 
other works, and which determined the progress of his ideas7 and 
the character of the rest of his lile 

Let one represent to himself a man of twenty-one years of 
age, leaving, so to speak, the benche*^ of the school, still m a 
great measure a stranger to all the intricacies of our sciences 
and systems, almost without l)ook\ and preserving only by ri 
collection the instructions of his masters , lot him imagine this per- 
son suddenly transported to a barbarous country, with a handful 
of fcllow-counU)moii, luiving no other connection with him than 
that of speaking the same language, and who either did not 
undcrsland, or despised, Ins losearchcs, let him dew this being, 
abandone<i for several ycais to tlie most absolute solitariness, in 
a strange land, where tiu meteors, the vegetables, the animals, 
and ^le human beings, were different from those of ours His 
views would neceWiily ha\e d peculiar direction, his idbas an 
original turn , he wouid not creep along our beaten paths; and 
if, moreover, nature had given him an assiduous mind, and a 
strong imagination, liis conceptions would bear the impress of 
genius. ]Jut not ha\mg to make them pass into the imnds of 
others, without advcr^aiies to combat, or objections to refute, 
he would not hit upon the delicate art of convincing the under- ^ 
standing without offending the self-love, of iriseni^ibly turning 
the habits into r^'w paths, and (ounteracting the aversion of 
" 5>*oth by the commencement of a new labour. On the otiv&r 
hJhd, being alwav > alone with himself, and having nq of 
comparison, taking oveiy ule.i that cxjcurred to him for a disco, 
very, never exposed to those little struggles of society which cn^ 
*^ablc a man to adfccrtam so soon the measure of hiis^strengch, he 
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moviA be inclined to ibrm exaggerated ideas of liis talents^ and 
'Would not scruple to express them iritfa freedom. 

What a 'young man like this would necessanlj become, 
Adanson actually, realised. Those who have known liim must 
have observed in him Wliatcvei' of good or of evU there is in the 
portrait ; and from this character once g*ven, ^he fate of his 
works and of his person is almost necessarily deduct'd. 

On his return to Europe, which happened on the 18th Fc-* 
bruary 1734, with the rich store of facts and general \iews 
whkii ho bad amassed, he prei'mtly sought to assume the rank 
naturahsls which he fancied to belong to him The 
state* of nalural history had undergone a remarkable change du* 
ring his absence. Reaiunur was near the clo‘^e of his life. His 
ingenious researches found but a feeble and less happily situated 
continuator in De Ohm* But Linnaeus and BuAbn began to 
pave the way to ihc empire which ihcj di\Klcd between them 
for nearly half a century The one, a man of a penetrating 
mind, of indefatigable application, giasping all the productions 
of imtiire, forced them, as it were, into arbitraiy ilassification, 
precise, however, and easy to apprehend , imposed upon them 
strange namc;», but in\ariable, and easily retained in the memo* 
ry 5 described them in a dead language, but in brief and expres- 
sive words, and having a rigidly determined signification. The 
other, of an ele\atcd imagination, giave and imposing in his 
style as in his manneis, attaching himself to A smaller mim^r of 
beings, neglecting those artificial scafibldings which the study of 
more numerous productions would have required, exliaustcd, as 
it were, each of the subjects which he handled. He traced spirit- 
ed paintings of them The pomp and the majesty of nature 
reigned in their arrangement ; her brilliancy and freshness in 
their colouring. They were connected by new, bold, and some- 
times rash views, but always elucidated with an art that carried 
the mind away captive. 

Tbejg^rks of Linnaeus, containing in a small bulk an im- 
mon^Hries of beings of all classes, wct;(^ the manual of tht" 
leaflla ; those of Buffbn, presenting in a suite of enchanting 
n#tFaits a selection of the most interesting objects, formed the 
flight of the men of the world. But both of these authors, 
'confimng thcsnselves almost exclusively to theii^*own ideas, tgo^ 
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tMiidi neglected an essential matter,— the study uf those midii* 
plied relations of beings whence arises their division iilto families, 

^ Ibunded upon their peculiar nature ; and tins was precisely what 
had formed the jirincipal subjeci of M. Adan^n's niediiations 
in his solitude. | 

He was the first who developed with energy their infinite im- 
portance, as well as made extensive application of them. The 
boldness of his march, and the precision ot his results, astotiislu 
ed naturalists to such a degree that they thought for a moment 
they saw in him a worthy rival #1^ these two great masters ; and 
fierhaps there^ was only wanting, in older to ]ii& reputation &{bi» 
proaching theirs, an ei£ually happy exiiployment of accessory 
means, of av hich they knew so well to avail themselves. I^el us at- 
tempt to trace a brief sketch, both of tliis subject in itself, and 
of the peculiar manner in which M. Adanson considered it. 

All organized being is a unique whole, an assemblage of parts 
wliieli react upon one anotlur to produce a common effect. 
None of its parts <’an therefore be essentially modified, without 
the others being at the same time sensible of the change* 
There is, therefore, onlj a certain number of possible combina- 
tions among the gi*eat modifications of the principal tfrgans; and 
under each of the higher combinations there is ako only a cer- 
tain number of subordinate combinations of less impurlant mo- 
difications, lliat can take jilace. 

CJgnscquenlly, If wc had an exact knowledge of all these 
combinations oJ’ flifferent ord ts, and if ('aeli were arranged in 
the place determined by the organs which constitute it, wc 
would also have a true representation of the whole system of or^ 
giiuizcd beings ; all their relations and jirojicrlies might then be 
reduced to general propositions; the ultimate and peculiar na- 
ture of each could be ( Icarly demonstrated ; in a word, natural 
history would be an exact science. 

'Fhis is what is meant by the natural method ; it is the priu*- 
cipal key of the 4 iysteric«- of organization, the only thread that 
•call guide us with witaiiity in this inextricable labyrinth pf 
f(Srms of life, and it is only by thin method that tbff imturalis^ 
will one day l>e able fo attain a height from wljich all nature 
will appear to fcm, in its aggregate and in its details, as one 
»• vast picture* But hitherto we have only been able to catch a 
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gbmpse of aonie portions of this sublime {Mcturc ; und the pointy 
from Which we might embrace the whole is still but a sort of 
ideal object, which we may perhaps never attain at all, although 
k is our duty unremittingly to tend toward it, and although, by 
continued labour, we may every day approach rearer to it. 

The most direct metliod would be to determme the functions 
and influence of each oigan, in ordeii? to calculate the effect 
of its modifications; then, forming the great divisions according 
to the most important organs, and thus descending to the lower 
diviiiJtons, we should have a hcnle, which, although formed in 
«iodvance, and almost independently of the observation of species, 
would nevertheless be the leal expression of the order of nature. 
It is this principk which is named the subordination of the (ha^ 
ratters. It is peifcctly lational and plniosojihical ; but its ap- 
plication would suppose a degree of knowledge vilh regard to 
the nature, functions, and influence of organs, winch, at the pe-^ 
riod when M. Adanson eommeiiced his labours, was too far from 
being attained, even in approximation, to admit of being em- 
ployed; and, perhaps, even the idea of it ne\ei presented it'^elf 
to his mind. 


He, thcrefoic, had recourse to a inetliod the reverse of this, 
which may be called the tmpitual vHthod^oe\i\a\ of expenineiit, 
founded ufKin the actual comparison of species; and, in order 
to apply it, he devised a plan which is jieculiar to hinisclF, 
and which cannot but be regaidcd as highly ingenious, ^onsi- 
denng each organ separately, he formed of ifs different modifi- 
cations a system of division in winch he ariatiged aJI the beings 
known. Repeating llic same ojxiation with relation to many 
organs, he thus consti lu ted a iiunibei of sysleins, all artificial, 
and founded each iijKin a single oigaii arliilraiily chosen. 

It is evident that the* beings wliitli none of lliese systems 
WQl|l^ separate, would be very intimately allied, since they would 


^yR^ble each other m all their organs. The affinity would lie 
(^somewhat less in those which some systems w^j^ld not nssiniilate 


in the same classes. Lastly, the most distant of all would bir*' 


thbsc which would not come together in any system. 


This method would, therefore, afford a precise estimate of 


the degree of affinity of beings, independent of the raticmal and 
phy^<>legical knowledge of the influence of thciV organs ; but it ^ 
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tkoi^ merely historical, is not less exten^venor less 
^^eg[Uirie, namely, that of all the species, and of all the organ^^^||| 
; species. The neglect of a single organ may*lead to 
Inost erroneous results ; and Adauson himself, notwithstand* 
ing the, immense number of his observations, ftirnishes some cx^ i 
amples of false relations thus introduced. 

lliis is what be called his universal method^ and it is also the ^ 
leading idea whicli predominates in all l)is works, printed or in ; 
^ maiitiscript. . « 

He published 1^1757 a sort of trial of it in the Traite des 
Coquillages^ which tenninates his first, volume of his Voyage m. 
Senegal. This opened to him, when only thirty years of age, 
the gates of the Academic des Sciences, and of the Royal So^ 
ciety of London, not because he had gone to seek some shells 
on the coast . of Africa, but because he announced himself as a 
man of genius, full of new views, of great activity, and capable 
of doing still higher honour to these illustrious societies by many 
similar undertakings. 

The work, in 1‘act, was such as might rationally enough ex- 
cite these hopes, and its author deserved these marks of Agard, 
especially from the attention which h,e had bestowed upon the 
animals of shells, which before his time had been entirely ne- 
glected, and some of which have not even yet been described. 
His inetl^dical distribution, founded upon a score of those par- 
tial systems of which wc have already given an idea, was much 
superior to all those of his predecessors. Nevertheless there, 
still remained some defects in it, fv)r a reason wliich wc have 
already hinted at, namely, because, Iforn the want of anato- 
mical dissections, he could not have become acquainted with v 
the internal organs, and especially the heart. This omission 
•made him even err in the general description of the class, hi 
which he does not coinprehond the mollusca which are desti- 
tiqte of shells. ^ r, 

tea project at first w^as to treat in this manner, in eight y(v;'v 
lumesf tlie whole history of Senegal, and, in fact, 

^ tion bf it is completed in his manuscripts ; but judging that <he 
utility <if hfe method would be belter pewivedby ainor^ gei^r^d ‘ 
ho soon leased to publish this 
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dovpte himself entirely to another, on the ramilies of Plants^ 
which he had printed in 1703. He also liere found Ums advi^i- 
tage of operating upon more numerous beings, of examining 
them in moro points of view, and for which the empirical medic^ 
is more excusable, because the functions o 
otecure- 

Many botanists had already perceived tlie importance of dis- 
tributing plants according to their natural I'elations. In the 
latter end of the scvcnt('cnth century, Mori^ou, Magnol, and 
Eay, had, almost at the sajpe time, conceived the idea of such a 
distribution, but without devising very proper means for ac- 
complishing it. Haller, long had this object in view, but had 
not the good fortune to be able to make the natural relations 
entirely agree with an absolute system ; and, notwithstanding 
all his care, that which he adopted still broke through some of 
those relations. Linnsrus voluntarily renounced it in forming 
his System, and was only sometimes led to it by the force of 
analogy, which constrained him to break loose from the rules 
which he had prescribed to himself. 

In a word, of all the botanists that preceded M. Adanson, 
the only one who had nevei abandoned the inquiry, and who 
had been most successful in his invesligations), and who even de- 
served to be considered, in (his respect, as the master of his con- 
temporaries and successors, was Beniard de Jussieu. That ex- 
traordinary man, who combined virtues and a modesty worthy 
of the first ages, with an extent of knowledge wliicli scarcely any 
age has surpassed, was occupied with it during the whole* of his 
life ; but, always dissatisfied with what he had done, because he 
saw better than any one wliat remained for him to do, Lo did 
not cprifimit his results to writing ; and they were only known by 
ihrf^toangeniont which he introduced in 1758, in the garden of 
T*rianon, and by the fragments which his friends or his disciples 
published. There arc strong reasons for thinking that Linnwus 
had profited by the conversation of Berq^ird dc Jussieu on this 
subject ; for several of the associations indicated in his Ordinee 
Nod^rjates^ published in 1763, under the form of a mdce list 
without explanations, would with di^lficuUy have arisen from the 
views which directed * that celebrated naturalist in his other 
works. ^ ^ ^ - 1 ^- 


f ^heir organs are more 
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It has also been thought that M. Adanabn^, 'who was a pttpil 
of Bernard de J ussieu, had gathered from the lessons of hU mas- 
ter, tlte first germs of some of his families. But, were even this 
ronjectum well founded, his fame would lose little, by the cir* 
ciimstonce. If he profited by these lessons, it was as a man of 
genius that he did so. The general plan of his bools, — ^thc di- 
rect principles which he established, — his free and bold march, 
are all bis own, and present no indications of any thing Ikmtow^ 
ed. The very existence of some errors which Bernard de Jus- 
aeu had avoided, proves tlie originally of M. Adanson'^s wort. 
These errors al way ^arisc from the same cause, namely, the neglect 
ol some important organ ; no* yet were they owing to his having 
established his distributions upon too small a number of partial 
systems, for he commenced with making sixty-five of these sys- 
tems, founded upon so many different considerations ; but they 
owed their existence, as we have already insinuated, from wapt 
of having rightly comprehended the ft‘cnnd princijilcof the sub- 
ordination of cliaracters. These errors, however, arc but few, 
liccausc a delicate tact often su])p1icHl what method alone could 
not have given him, and the work presents in requital a mul- 
titude of happj^vaews, which more recent discoveries hav^ only 
confirmed. 

M. Adanson, for example, pointed out the perispenn^ and 
Its importance for characterising tlie families, although he did 
not givcsij any name. lie formed the family of Hepatkoe^ and 
{•onfined that of the witliin proper limits. He was 

the first who peiceived the affinity of the Campmalacece to the 
CojnjyoeHep ; the connection of the A) isioloiJtin witli the Elcag^ 
tme; of \S[io Mi nyHnth<RV*i\S\ X\\Q Gentians ; and that of tlie 
Trapa with the Otiagrn: , of which Bernard de J ussieu was ig- 
norant, and which have since been recognised. Ilis divisions of 
•L^iacete^ Dipsacen and Cempontfe are original and good. His 
groups of Fungi are su]x?rior to those of Linnaeus. He sepa- 
laled with reason the fhymclcece from the Ekdgnca^ and the 
Nyci^ine<t irtm xho Amarmlhaccte^ which Beniard dc Jus* 
sieu hitl confounded. Lastly, a very great number of his genera 
have* been approved of and adopted by the latest botanists. 

In his prefece, IVk Adanson, gives a historical account of the 
wnmec, which displa^^s an astonishing erm^tion, when wa consider 
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thM he had been almost always occupied in observing. He then* 
tions, with accuracy, how many plants, %uros, and new ideas each 
author had added to the general slock. He even gives assort of 
scale of the merit of the various systems that had appeared ; but 
It is only according to their more or less perfect agreement with 
his natural families, that he ^assigns to them any precedency. 
This was putting himself at the head of all the botanists ; and, 
in fact, he was not far from having .^uch an opinion of himself. 
He did not conceal in particular the sort of envy inspired in him 
by the celebrity of the System of Linnanib, one of the 

most opposite to tlic natural relations of vegcjtables. The hope 
of seeing it cpiiekly liill into disrepute indeed consoled him for 
a time; hut in this he only shewed to what degiw he was untu*- 
qiiainted with men, while it was upon his uiiimale knowledge 
of them that Linineus fouaded almost all his success. 

Amiable, benevolent, surrounded by young enthusiast,, 
whom he trained to heeonie so many scientific missionaries; 
careful to enrich his suceessne editions bj their discoveries; fa- 
\ourc<l by the great, connected by an active correspondence 
with the learned, anxious to make his science ajipear easy, ra- 
ther than to lender it solid and jirofound, the^ Swedish natu- 
ralist dally saw liis doctrine extend, in defiance of the resistance 
opposed to it by tlic pride ol‘ indisidiuih, and by national preju- 
dices. ’ 

Adaribon, on the contrary, retdinlng Ins solitary hajf Is, inac. 
ccssible in Ills cabinet, without pupils, almost without friends, 
holding intercourse with the world only through the medium of 
hid works, seemed to in\es^ the^e works purposely with repul- 
sive difficulties, as if he dreaded their lo(> general difihsion. 

Ijislcad of the simjilc and comeiiicnl nomenclature contrived 
by Linnams, he gave arbitrary names to the different beings, 
which no etymological relation fixed in the memory, ai^' 
even sometimes disd.iincd to indicate their accordance with the 
names employed by otlicrs. He r\en inyented an orthography 
of his own, whicli made his French look like some unknown 
jargon. This he said Was to represent the pronuncialioh bet- 
ter. Bui, in order to liave the pronunciation represented, it 
would |*equire first to be fixed; and lioWcouid a sound be fixed 
of which<uo traces remain? The pronunciation is also 
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tually changing ; and it is upon the orthography alone that the 
duration and extent of a language repose. To prove let 
us ask what, for example, would have become of the Latin j had 
each nation thought proper to write that language ip the mah* 
nor in which it pronounced it ^ ^ 

Thus, notwithstanding the real /ind acknowledged beauty of 
the plan which he followed, and Uie great number of facts which 
he discovered^ notwithstanding the praises wliicli his work rc- 
'jCeived from the most learned naturalists, M. Adansoii was far 
^rom obtaining that influence o^er ^hc progress of sci to 
^liicli he was certainly emilled, ai?cl the artificial systems still 
reigned .ilmost e\c4iisively flr more than thirty yejirs. But, far 
fi(>ni being lopelled by tins want of siKcess, lie scarcely took# 
notice of it Then, during the rest of his life, Ill's own opi- 
nion sufficed tos^itisf^ him, and alwa\s laboumig with the same 
ardour, lus families of plants wcu' not entirely punted, when 
he was already engaged in an inllnitely more general work. 

The boldest iinaemation would ivcoil on reading the plan 
which he siibniitted, in 1174, to the judgment of the Acade- 
iiuo des ScieiiK and still inoic on seeing the enormous heap of 
matcriids wlnth he had .uliially collected Ills object was now 
no longer to applj his unncrsal method to one class only, to 
one kingdolfi, or c\eii to what arc commonly called the three 
kingdom), but to embrace the whole compass of imtun, in the 
most extended signification of the woid. The whalers, the me- 
teors, tne stars, the ubjeUs of clumical science, even the faeul- 
lies of the mind, and the creations of human ingenuity, all that 
commonly foini) the subjcft of inotaphjsics, moral philosophy, 
and politics, all the aits from agrknltuie to dancing, WTre to be 
treated of in this gigantic uiulei taking. 

The very numbers were frightful. Twenty-seven large vo^ 
lumes exposed the general relations of all these subjects, and the 
distribution of their various objects. The history of 40,000 
^species was arranged in alphabetical order in^lSO volumes. A 
universal vocabulary ^<ivc the explanation of 200,000 words. 
The whole was accompanied by a great number of partioilar 
treatises and memoirs, bj iO,0(K) figures, and 80,000 fragments 
of the three kingdj^m*?. 

^ Every one put tjbjp question to himself*, how a single indivi^l 
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.coulil have even mhwifsd, not to " say entered into, the minute; 
inv^%ation^ of ,so inany diftcrent objec^^ and whal treasiires 
would for ibeir iHiblicatipn. * 

In factvthe commissioners of the Academy found theexecu- 
ticia very unequal. The parts foreign to natural history were 
reduced to mere indications; two-thirds of the figures were en- 
graved of sketched in works well known ; many of the volumes 
were swelled with materials which still required to be digested. 
The commissioners, therefore, gave M. Adanson the very wise 
adviH, lo detach from this vast mass the objects of his own 
culiar discoveries, and to publish them separately, contenting" 
himself with pointing out in a general manndj*, the new relations 
^ which he might perceive between them and other beings, 

The sciences will long have to regret that he refused lo f’ol 
low this advice; for various memoirs, independrnt oi' his great 
' works, shew that he was possessed of much sagaeit}' in the c>:a 
inination of particular objects. We U now pi csciit a -diou 
analysis ol* his principal writings. 

The Teredo^ tlie shell which Ivn? vtNseis .nui 
which has menaced the verv t' v-teiiee ol‘ llofl.uui, had been 
examined by Severn! authors .Vl. Adansou • . t n., howTver, the 
first who made known its ina; nature, and analogv with the 
pholas and bivalves. The description w^hicli lie gi^'^es of it is a 
model of its kind ^ : and similar pral&e is due to his descrip- 
tion of the Baobab f. This is a tree (j 1‘ Senegal, the largest in 
the world, for its trunk is sometimes 24^fcet in dianfeter, and 
its height from 120 to 150. The name of Adammiia w^as given 
it, after that of the botanist who had so w ell described it, and 
Linnseiis generously retained this name, notwithstanding all the 
reasons which he had to complain of ilie person from whom it 
was derived. 

.The history of the gum trees J, and the numerous articles,, 
.which M. Adanson inserted in the Supplement of tlie first 
JSncyclopsedia, unite, along with a great many new facts, inueby 
erudt^n||n(^recision. They shew, by* the fact, that our Ian- 
age is capible of expressing with clearness all the of 
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without having recourse <to die barbarous t^isianoaLagy 
which then began to be introduced, ajwi which is uniieeassj^lj 
repulsive in so many modern works. : .Unfortunately these . 
cles were not continued farther than the letter C.. It is not 
known what prevented the printing of the remaining - part, 
which was prepared. 

One of the most interesting questions of natural history is 
that of the origin of the different varieties of our cultivated 
plants. M. Adansoii made many experiments upon those of 
<x)rn, and saw two arise in tlie barley species ; but they have 
not been propagated for a long time Some naturalists, carry- 
ing tlic lionsequerfbes of the facts, and others of a like na- 
uiie, too far, and maintaining that there is nothing constant in 
tlie species, alieging even examples which seemed to prove that 
new species txvc formed from time to time, he shewed that these 
prcleut^d s^iecics were, for the most part, nothing else than 
1 ) ion .sUWi ties, whuh tjuickly returned to their original form *f*. 

For a long time, tlie motions of the leaves of the ^ sensitive 
plant, and oi' ihe stamina of some plants, liad been compared 
to tl lose of CL Main animals, although the former, for the most 
part, required he excited by an external cause. M, Adan- 
son discovered qwmtancoiis movements in a green fibrous sub- 
stance, living at tiie bottom of water, and which lie supposed to 
bo a plant. He gave a very accurate liislory of it anc^ plac- 
ed it at^he head cif his system of vegetables. M. Vauchcr has 
since ecwSidcred if as •a zoophyte, and namc'd it Oscillatoria 
Adansonn. 

* . It was M. Aflan&on wlio first discovered that the benumbing 
faculty of certain fislich depends upon electricity. He made his 
experiments upon the S'durus electricus §. It has also been as- 
serted, that he was the author of the letter on tlie electricity of 
^the tourmaline, which bears tlic name of the Duke de Noya, 
CarafTa ||. He had, therefore, contiibuted in two important 
.i^inis to the progress of this branch of natural philosophy. He * 
must, indeed, have beSn well acquainted with that science^ as is \ 
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obvious from the details ^hich he has borrowed from it m 
Treatise on Vegetable Physiology and" A^culturc. aW. 
f*iitered into a long invesligation m the uneqti^J oicpanRion ol 
thermomefiers fillip with different fluids. 

Nor did he neglect the application of natural history or physic*^ 
to the useful arts. He first discovered the means of’ extracting 
a good blue fecula from the indigo of Senegal. In a memoir 
addressed to the ministry, ho shewed that this colony would be 
very favourable to all the productions of our islands, and oven to 
those of India, and that iUwould be easy to have them cultivated 
there by free negroes, a h^py idea, and the only one capable 
of putting an end to a commerce so disgraceful to Iiutnanity. A 
society of Englisli and Swede.s, animated by a religious somi- 
ment* made a trial of this plan some years ago, and we arc even 
assured that the establishment still exists, although part of' it 
has been destroyed by pirates. Should it cvtT happen that 
the consequences of the last revolutions, and the preMjnt stati* <»1 
the sugar islands, should at length induce the EurojiCRn gt^vern- 
nients to pixiscribe a sy,«teni at once ^o i rut I for (he slaves, and 
so dangerous for the masters, it wmdd In but justice to remem- 
ber that M* Adanson was one of the first who made known the 
means of supplanting it, without losing anv thing of our enjoy- 
ments. Although neither the ministry of France, nor the Afri- 
can Company, paid any attention to this memoir, M. Adanson 
refusal, from patriotic motives, to coinmimicato it to the En- 
glish, who had offered him a considerable recoinpence^ 

These various morsels, all interesting, might have l>cen fol- 
lowed by many others, had M. Adanson been so inclined. Hb 
travels, his cabinet, and his continual observations, would have 
furnished him with sufficient materials for such a purpose. 

Buffon made known several African quadrupeds and birds, 
which were communicated to him by Adanson. M. Geoffku 
de St Hilaire, who dc'seribed the galago, a very extraordinary 
spedesof the family of quadrumana, apprises us that M. Adan^ 
son had long^been in possession of it. WeSire assured that he haa 
the £thiop^n bo^^ long before Allamand and Pallas dc^jcnlied 
it ; and his numerous fortfolios arc still full of similar subjects. 
Buit all^eso iwjasufes, and, however mebmeholy the reflection, 
Ml vcrc loft to from ^ 
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nioniciit that he entirely devoted himself to the execution of the 
gigantic plan of which we have spoken. 

Had M. Adanson been an ordinal^ man, we should terminate 
his eulorium here : his errors would have afford(?d no instruc- 
tion ; but it is precisely because he had a true genius, and be- 
cause his discoveries place him in the first ranks of those who 
have benefited science, that it becomes our duty to dwell a little 
upon this latter and painful part of his history. The principal 
utility of those honour wdiich we render to men of science is to 
excite the youtliful mind tr march their traces; but the cn- 
cnuragcinciit thus held forth would often prove fatal, if, dispen- 
sing praifc without discernment, we did not also point out the 
lalsc i-outcs into which %omc of these ccltlnated men have had the 
inisfoitune to wander 


the inoniont, therefore, that M. Adanson devoted him- 
self to his great work, lie rcseivtd whatever partiiular facts he 
had, in order to gne it moic inUrtst, and was no longer willing 
to publish any thing separatcl}. Dreading to lose the smallest 
portion of time, he separated himtelf more than c\cr fioni the 
world, dimiuiJud the hour& of lus sleep, and abiidgcd the 
time allotted to hi®- repasts AVliim, by some t hanee,onc w as allow- 
ed to pcnctrale to him, ho found him buried in the mid^t of in- 


numerable papers, whu h coMful c\erj part of the room, com- 
paring and arranging tlieiii in a thousand ways. Thq|||||b^qu^ 
vocal marks of impatience wliub be exhibited, prc\entcdliis be- 
ing int^upte 1 a seci^fid time. II ' c\cn found means of avoid- 


ing first AJsits, by withdiawing lmii«:clf into a small isolated 


house in a remote <|uarUi, 


Henceforth his nlca'- were no longer fed or improved by those 
of any other Ills genius now wrouglit upon its own founda- 
^ious only, and these foundations underw’ciU no fiuther renova- 


tion. All those feelings of self c'-tiniation wliich his solitary ha^ 
bits had engendered in liis imud wTie now fully developed. Cal- 
i^ulating the extent of his powers by that of his projects, he jJaced 
himself as far above other philosophers, as the work at wliich 
ho laboured, appca^'C’d to binrt superior to those which they had 
left. . He lias been beard to say that Aristotle alone approached 
him, but still at a gt^^at distance, and that all other naturalists re- 


njgjlned very far behhid. Forgetting that his method assontially 
APRIL — JULY 1827. s 
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rests upon acquired facts only^ be attributed to it an innato 
tue, which cnabied bim to foresee them^ and ^ to descrit>e un* 
known spades in advance. I pussefts^^ he sojd^ ^ all the great 
routes of sdAice ; wlmt need have I of bye-roads F The most 
profound contempt for die labours of his predeoessors, the abo 
lute neglect of modern discoveries, even of objects brought home 
by travellers, the most obstinate attachment to his old ideas, and 
complete Ignorance of their most decisive refutations; laitly, the 
utter uselessness ofeffortb so protracted, so laborious, but so mo- 
neously directed :~Such vfqre the features of his mind, and ilu' 
character of bis labours. For example, although be was w riting 
on mosses, he did not know, m 1800, the existence of Hcdwig, 
nor any of the discoveries published upwdifls of twenty years Ik 
fore, regarding this singular class 

Those who possessed his confidence were so much the more 
unwilling to interfere with Ins peculiai habits, that, while they 
lamented liis ececntncitics, tho^ could not but hnebim Xu 
fact, if a piolongcd solitude had given an unfortunate ducction 
to his mind, tliat fatal suspklxon which retirement so often pro- 
duces, and which has disturlied the leposc* of so many secluded 
men, never |jenetrated to hi« heart. His manncis, alwa}s lively, 
were also uniformly benevolent He entertained extravagant 
ideas of himself, but lie did not doubt that every liody had the 
in the midst t>f the most ciucl privations of liisold 
age, as never heard to accuse othc IS ^ ^ 

It must be owned, however, that he Imd moments when he 
might with propriety hav<» done ?»o His principal fortune con- 
sisted of two moderate (icnsions, the rewaul of his labours in SeUCr 
gal, and of the objects which he had giv(n up to the Iloyul 
Cabinet. The rigorous measures of the Constitutional Assembly 
deprived him of both, and his seclusion left him no means 
of recovering them Tlie pension of the Academy alone 
remained. That soc‘iety was etill a point of contact with the 
world. Nor would it have ceased to watch over his fate, had i^/ 
not soon fallen also amid the general ruin * a decree of the Con- 
vention suppressed it, and dispersed its members, Thos^ men, 
whose illustrious names filled Europe, were happy in having re- 
mamed unknown to the ferocious tyrants of tbeir country., lliey 
fled to 5^ in the most ol>scure asylums sc^e shelter from 
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celebrity, and which, perhaps, would hare spared none eif^hem, 
had not the ministers of its fury been as ignorant as (hey wew 
cruel. ^ 

At this period when the most opulent suderod the loss of 
every thing, it may easily be imagined what must have been the 
state of on old man of seventy, already infirm, whom twenty 
yeai-s of sedentary labour had left bereft of everj .relation, and 
had shut out from all knowledge of men and tlje world. I have 
not courage enough to rctiace so a^fiicting a pictuie. Would 
that r had the poorer to paint his adnniahL patieuee, and that 
in\jncihle ardour for study, wJiich survived unimpmred, amid 
the most calaniitous circum4aiK*es * 

It seemed that ho was himself iguoiant of his misfortunes So 
Jong as ho <‘Ould meditate and wnto, ho lost nothing of his 
serenity. It was an aff(‘cting spectat'Io to bee tin's poor old man 
bent near his fire, silting in the light of an expiiing ember, 
attempting with a feeble hand still to scrawl a few letters, and 
forgetting all the diflicnhies of life, when a new idea, like the 
visit of a gentle ami beneficent spirit, came o\ er his iniagmaLion 

Wilhoul doubt the love of foi tune is not the moti\e winch 
induces men Ui deiole ihemselvcs to stlerue, nor it worthy of 
such influence, glory itself pieseutsbut an uncertain prospect; 
but >/ho could resist intriiiMc charm >f science itsdif, and 
that iiajipiness, uidepemknl of iiicn and of fortune, of 

which the histoiy of llu* Icarntsl unitinualli presents such as- 
tonishing examples 

• A milder da\, liowe\<*i, flawjud upon Fiance The Conven- 
tion, delivered from Us oppicssojv, abjured their baibuntics : and 

• ^ one of the last act*- of Us powei was ll»e iv-establishraent of the 

Academics, by uniting them into a single body, under the name 
•of the Institute 

At the signal of autliorits, and after loin years of dis|)ersion, 
Miosc illiustrioufi men ety rj w here is -jih d from the obscurity of their 
retreats., and assembled them«cKes anew. Their first nieelmg 
presenfed a scene never to be effaced from the mind theif tfavs of 
joy and congratulation, the eagerness of their mutual it3rt4uirie«i re- 

* ?qpecting their misfortunes, their i^tieats, their occupations ; the 
tnrumful recolWtioit- of *^0 many associates who had fallen vie- 
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timB to the rage of their executioners ; lu^cl the soft (^molic^s 
of those who, still young, and called for the lirst time to sit with 
those who^ genins they had long before taught to revere, 
learned also, by thi^ melting s|)ectacle, to become acquainted with 
their heart. 

Tlie restlo'Js eye of friondslii}), hov\evcr, still sought foi some 
whom it had been accustomed to greets and in this number w^as 
Adnnson. It was then only that the privations which caused his 
absence were learned. Ilis rcticat <*tt last disclosed itself to tlie 
eager fn^arch of his compuriions. lie received them with tears 
of renewed affection. Astonished, jierhaps, no less than affected 
at our intere^^t in Ins wt'I/are, lie no di>ul>t regtetted rliat in re- 
nouncing the enjoyments of ibc world, he had also com) ^ri'-ed 
those of the heart among bis *‘atalfices. 

Science, mv fiicuds, requires not this. The futile praises of 
vanity, the deceitful latours of fortune, lliesc arc uIlK slic im- 
j^eriou^ly restrains us from pursuing; and, without doubt, you 
will not find her restrictions^ in tliis resiicct \ery grie\ous. Fer- 
she also recpiin's iis to sacrifice the little jiraises of the 
world to true glory, of which bocicty at large is rarely worthy 
of being judge. But I do not hesitate to declare to you all, 
'that mutual intercourse and tstoeni only render more agreeable 
the bond.s wdiich unite men of tnlightmul minds; and that 
friendship is tlie only enjoyment vhich this noble elite of huma- 
nity will not renounce, evi‘n for the certainty of one da}^c‘tMain- 
ing honours mch as ihcv / ** 

Ajivot gratitude obliges us to add that, from the rnoment 
when die (lovcriiment was informed <»f ]\I. A dausoifb condition, 
etcry .succeeding minister made ii a duty to shenv, by his exam- 
ple, that the state does not abandon the old age of tho«c who 
have devoted their life to the public good. SuvtTcign xnuniii- 
cence itself did not disdain to soften his List moments. 

But all these benevolent cares wore unable to arrest the of- 
Igl^ of age, and those aggravated infirmities tvliich pressed so 
j^vily upon hitn during the four last years of hie life ; and if 
we still had the pleasure of seeing M. Adamson occarionaily at 
our meetings, we hod not that of seeing him take an active port 
in our common labours. ^ » 

lie supported his afflietiems as he ha4 su jlported his poyertj^ 
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AUhougli several monthi!. a prey to the m«)st cxcrucU^ting pains* 
his bones softened by disease, and a thighbone fractured an .con*' 
sequence of caries, he was never heard to utter a car. The fate of 
his works was the sole object of his soUcitudev Death put a pe^ 
riod to liis painful existence, on the 3d of August 1806. 

He directed by his will, that a garland of flowers, wade up 
from the ^fifty-eight families Inch he had established, should 
be ibc only decoration of his coffin-^a frail but aflecting image 
of the more lasting monument wltieh lie has himself created. 
Some friend of science, we iru«st,%ill not be anting, soon to 
raise him anoiher, by sptv dily rendering ])uhlic all tlial his 
immense collections still contain of new and useful informa- 
tion. 


Notes on the Itait/csnalr ((/rotalus horridus) ; w a Letter ad- 
dressed to 77iomas Stuart Trallt^ iL D . tjj-c. By John 
Jahes Acduiion, F. li. S. E. M. W. S. bie . Communicat- 
ed by the Autlior 

The power of fascmatioii gratuitously ascribetl to most 
snakc.i by theoretical Uiiturilihls, has so long rivetted the atten- 
tion of all persons inclined to think on the subject, but \^ithout 
the means of judging for thcmsclve'i, that the follo^^ing fruits 
of mlfl^ } ears’ observation, in countries where snakes abound, 
will not, I hope, though adverse to the siipjiosal power of fasci- 
nating, be looked upon as destitute of imcrcst. 

Rattlesnakes in particidar, appear to have acquired t^eir 
chief fame from this supposed charm. I shall, therefore, draw 
your attention more directly to the habits of that .species, and 
begin by eminieraiing the many real and extraordinary facul- 
ties bestowed upon it. These consist in swiftness; in pow- 
ers of extension and duninution of almost all ♦their pacts; it\ 
‘quickness of sight; in being amphibious; in po,sscs>iiig that 
womlcrful and extraordinary benefit of torpidity durinjg irin- 
ter ; and long continued abstinence at other periods, without, 
however^in the mean time losing the venomous faculty,, the prin- 

jj ^ ~ 
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cipai nieaii'% of their defence. 1 ehalt proceed to elucidAte^ 
w^]\ autlienticaled examples, all those d^brm). faculties,' 
Rattlesipakcs hunt^and secure for their prey with ehse grey 
squirrels that anound in our woods ; therefore they mutft be pos- 
sessed of swiftness to obtam them. Having enjoyed the pleasure 
of beholding such a chase in full view in the year 1821^ I shall de- 
tail its circumstances. Whilst lying on the ground to watch the 
liabiUt of a bird which was new to nu% previous to shooting it, T 
h^’d a smart rustling not faf.from me, and turning my head that 
way, saw% at the same moiuentVa grey squirrel full grown, issuing 
from the thicket, and houiicing ofT in a straight direction, in icap^ 
of several fc^ct at a time, and, not more than twenty feet behind, a 
rattlesnake of ordinary si/e pursuing, drawm apparently out to its 
full length, and ^-lidiug over the ground rapidly that, as they 
both moved away fiom me, I was at no loss to observe tlie snake 
gain upon the squirrel. The squirrel made for a tree, and ascend- 
ed to its topmost liranclics as nimbly as squirrels ore kn<jw n to do? 
The snake perfoimcd the same task considerably more slowly, yet 
so fast, that the squirrel never raised Us tail nor barked, but eyed 
ihe enemy attentively as he mounted and approachi'd. When 
within a few yards, the squiriel leaped to another brand), anej^ 
the snake follow cdljy stretelnng out full two-thirds of its boily, 
whilst the is^maindci held it securely from falling l^issing thus 
from branch to branch, with a rapidity lliat astonislied lUe, tlio 
squirrel went in and out of MWiial holes, but remained ii<*^none, 
knowing well that, wliercMi its head could enter, the bcwly of 
his antagonist would follow , und, at lust, much exhausted and 
terrified, took a desperate leap, and came to the earth with leg" 
and tail spread to their utmost to ease tlie fall. That instant the 
^nakc dropt also^ and was within a few yards of the squirrel be- 
fore H had begun making ofl* The chase on land again topic 
{da 4 ;*e, and ere the squirrel could reach another free, the snake 
‘^had seized it by the back near tlie occiput, and soon rolled it- 
self about; it in such n way that, althcmgh heard the cries of 
the victim, I fltsarcoly wiw any portion c/f its body. So of 
' 'its uUimaie object was the Hoake, that it paid no attedtion to 
and 1 approached it to see in wfiat manner it would dispot*t,‘ 
A few minutcH elapsed, whenjil saw 'the reptile 
gVadually and opening its^ folded cods, until line squir-J^ 
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lelt entirc'ly disengaged^ having been killed by su0bca- 
tion. The snake then raised a few inches of its body from the 
geowi^ and passed its head over the dead animal in vaiipns 
ways to assure itself that life had departed ; it jthen took the 
end of the squirrers taib swallowed it gradually^ bringing first 
one, and then the other of the hind legs parallel with it, and 
sucked with difficulty, and for some time, at them and the rump 
of the animSl, until its jaws became so expanded, that, after this, 
It swallowed the whole remaining parts with apparent case. 

This mass of food was icniovcc^^veral inches from the head 
in the stomach of the snake, and gave it die appearance of a rou* 
lean of money brought from both ends of a purse towards its 
centre ; for, immediately after the operation of swallowing was 
completed, iIk* jaws and neck resumed their fonner appearance. 
The snake then attempted to mo\e off, but this was next to im- 
possible ; when having cut a twign 1 wen< up to it, and tapped 
on the head, which it raised, as well as its tail, and began for 
the first time to rattle I was satisfied that foi some lapse of 
time it could not remove far, and that the woods being here ra^ 
ther thin, it would soon bec*>mc the victim of a vulture I then 
killed It, and cut it open to see how the squurcl lay wititm I 
had remarked, that, after tln^ process of swallowing was complet- 
ed, singulai movements of the m bole body had taken place,— 
a kind of going to a|id fio for a while, not unlike the convulsive 
moth..t^of a sick animal, as a dog for instance, about to vomit. 

1 concluded that some iiitemal and necessary operation was go- 
ing on. This was proved when I found the squiirrl Ijmg per- 
fectly smooth, even as to its hair, from its nose to the tip of its 
tail I noted all this on the sjiot This over, I sought my 
game again, and felt a great satisfaction; but having met my 
friend Mr James Pciry, on whose lands in the State of Loqisi- 
ana I was then hunting, and having related what had just hap- 
pened, he laughingly said, Wbj, my dear sir, I could have 
»told you this long it being nothing new to me.’” These 
facts, I tmsl, arc quite sufficient to exemplify the faculties of 
swiftdiess and the powers of extension and diminution, in the 
rafUesnakc. ^ ^ 

lu regard to quickness of sight —I liavc several rimes discO- 
jtfred a snake to be^ncai me from a sudden and biiak ruMiing 
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amongst the dead loa\ cs or grass, as a \ ullurc or foi ked-tail fal- 
con ysas passing ovoi fhe place in sc/nch of food, and by close 
investigation discos (rtd that some snaLe had made av^ ly to hide 
under a log, n>oi, or Mone, fiom its wmged enemy , for, after 
being ‘'.itislied that the noise thus hc^ird uas produced by snakes 
labouring to escape thiough ftar, I ha\e uniained snug and si- 
lent. and hi\o setu (heni issue fiom thtii co\erf, ^Uicn the cul- 
ture had gone bv But, fnitiui, T ha\e fritp entiy seen them 
ino\othtn heids looking iij> to llu tuts and liisco 

\md that the) vcie llun ;u s( nch (f buib’ Hist'*; and so 
’watchful (>l llu p utnts'* inotiois, tlut, asif afiai 1 to uild l)v the 
encounter n ell t biul ot >i/i and joaii, lhc\ made i hoa c of 
the time when l» ili paunt- wiie itb^uU, to asctnl and rob 
them culic) ol the \oiiugoi the ojjos i( n(»t lull\ 1 uJ and i ( ady 
for HK ul ation ‘'liould tin Miik , in such atUnp^'', Ik pti- 
ccivcd In ihcowijiisof il» n(s»,tb of il om an 1 aM.uk 

ar€ heaid ilnoii^h the woovb, rnd sona'n r)tlK) I ju^ as unllc 
and jxmi in iiom all ‘■uh , tint it lunmu'- n ail} n>ip >».sibU fot 
the snakts to mala cood then utuat I slnii mntlv atl 1 tint 
those batik'- and dvft lis i» unoboi i nl !)\ om o* (uu iitoM 
eminent niliii djst^ lu Auuik i 

That iJmo'^i ed Miik ^ ( in wnn^ iml do '-v nn wdl, lof», 'inil 

can urn un uiuki h t a d i d>K m i i i i t s dli h ullv 

asecitaiiud , but tli « , m tl.sikPHit, tlu> hi\( the jkiau of 
pill inng fi-Ii, and (;l ( .tclung uth i llum oi fine-, t ' uM 
wintli, thougli Mjiulh lim,!'- iiol si^^dlkaoun I s)i jll tin ic, 
foic pustnl lo \(»ii sour piooNiit tin lioin m\ own oleci \ ation 
Whibl hdiing on tin l)ml'> llu Sdaulll ill u\( r, jua \trv 
far fioni rhiladt'pbn, about fwcM\ ^( U'> ijo, I siw a sn u e 

ivNiie out of llie \ atir don to nu, ind duk u] a large st< nc I > 

rc(ii\e iliebimin the -^im Ipcietuelit tube -.wiIImI alwiut 
itb middle, and diol it to a uitani its tonUnt> when J dNcovtr- 
ed in the sUiniach a cit fidi ‘f md) ik ul, ^.o fresh nulei d ihni 
I made il my pn/c, and ftU no w tv a] nmed at eating it vhen 
die-, ed. Since that time I ha\( h.ul oj yioiiuinlns to see snakes 
chasing bull-fn>gs, fe*llej\v lluni aftci llu) had kiprel inttf* the 
water, and letnrn with them in ihcir month*>. Stweral other 
species, luda^b mike the water tlunr almost ^ constant place of 
abode, one ^>f which, the Congo ( C mffra)y Ui extrcnulv veno.^ 
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mous snakc% is foniul in great numbers in all the lakes and 
watery swamps of the Southern Slates. 

Periodical torpiditj in snakes, as in almost all animals subject 
to it, has l)ccn w iscl v ordered, on acciaint of the \ cry slow gro^\ th 
granted to most of them. iMiakes, as well as illigalors iiaioasc 
in si/e verv slowlvj and are congee ju(*ntly long-Ii\ed, — bul liow 
transient, if needed, this most wonderful jiower granted them to 
live, to die (a«5 it were), and t(» li\e again, 1 shall trj to de- 
scribe by tlie fijllowing curious laet. M. Augustine liouigcat, 
whose name will he c\cr (h^tr to my youngtr son, and my- 
self, weie huntii.g our wmter-day ha* diul.s aiiJ ha\ing halted 
n while near a 1 ike, we stnitk up a fire liting desirous to eat 
what we were pleased 1o call our (bnmr, we b.gan pl( king and 
cleaning .some (»f our game. The vmngest c^f our paity ran 
about for wood, and, aiivious that a su))]jJ\ should be at 
band, attempted to roll a log, at a 'h.a‘t distance, luward> the 
spot pitfhul on In doin^ this, Ij)\ son »hH’o\trid so large a 
rattlvsnak» ekiaU loikd up, in a toijml '•{ate, that he called us 
to ( nne and look cr jl. It w.'s stdf* a'- a stone, tnu*, at my 
re(|uesi 4 nu son pul It mto m\ ganu b.ig, linn u})on my^biek, 
for (nillier obscr\ nion 's[u*rd\ aftiiwahU, wlulst our game 
was roasting iijvin llic wooden foiks stuck m fioia <4 om 
cheerful fire, 1 hit something moMig liLlimd me, which I 
thought foi a nit mml was oci iMouctl b\ tl » siiulo le» of a dj- 
ing uikii ; bul ))K^(Mitl\ Kc<illettUig tin tlargeious animal, I 
begged uiv fiitiuK l(» sc*e if n was not tlu snakt ; Jiiul being 
assured that it was, the tiuio ii\.pl<»\cd in uielrajijang and 
thiowing ofl'tlu bag wuh the riptile, wa% I c.s^iut' )oii, of very 
short duraMon. The snake was then Cjuilt' :iri\e, i^'Ued from 
the bag, anti b'gan rattling, with us head ileMited, and thus 
ready, while the b(«l\ wastloscl> toiletl. to tieftnd itsdf from all 
•attacks. I'he dislaiiee at Nducli it then was fiom our liie, and 
the consequent cold, would, I ihnugliij soon conquer it ; and in 
\his I was not mr'lakjn, ioi^ Lilore our <luck«- WTre roietcd, 
the snake had stopped its alarum, and w’as bent on finding a 
place of refuge*, again to become torjiid Having finishci^i our 
meal; my sou, who had watc*hed aH its inovemc’ut'- with the eager- 
' ness of youth, broLf^hl it again, with a smile, saying, "•' Papa, 
h«)k at ITereule^ ami the sett^cnl took it home, and it 
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bccaini.* lorpid, or at our plcasuro^ often as t\e ic- 

mo\ed or brouglu it near the fire, until hayxwp; put it in ajar 
of spirits, it travelled to the Ljcciiin of New Votk — That all 
their facultu's bocouie dorniani, ,in<l remain lirliiolly dead during 
torpiditv, t have asecrlaim d, bv finding snake >, with great 
quantities of food in tlie sioniachj frozen and undigested, al- 
tliougl) it had been there for soveial wetks; wheiij if the snake 
was reiuo\ ed to a n arm sitiution, the opeiation oi digestion 
was daily [icrcejitilile, and the wluile ftxid in a sli(»rt linu ion 
sinned. 

llaitlesiiuke'H lia^e the jumer of laying down then fani*s 
along tiu'ir ]aw-bt»ncs vliiiiat nM, and of laising thini again 
at will, fii diaiks abo do, and M.»nie other lidu » It is onl\ 
when aifiutiog a thjon'ut' woinid that their kings are used At 
this time, tin* ^nake, eithoi coikd, t)i in an\ othi‘j jXMlion, has 
till |)»wei of da* tuin Jioiii two-lhin!^ ol us l)od\ towariK^it*- 
i»bjet*t, and, with m<«iUh opin to il^ utiiiosl sticteh, all it 
fangs IkMitg It ^»<s M ^lokitl a l)low >Jn)st it bitis, lhai 

I Iia\e luen In sonu* hi* < hals, ilmi, on suih oiea 

sioijs, tin , Itll, '^hin Miuck, as if iboul luing llirown olf* tlint 
leiUie of gta\ lt^ Tlie fai.os maki then Wriy into (Ksh, oi, in- 
deed, tough leallioi, wnh jiifiti can, and mstantaiuuush The 
wound i-^gineially iihalal, il piojai lenudas be not at oiicc le- 
afi'tid to Among tin fiaifu ////s, cutting out ihtMiound- 

t*d j) 4 al, and scaring, oi, it is termed lu tin count! dnn^ 
it \Mth file, is coinniiml ilu imM ifiictual, — but e^en this « . 
quire-j gnat piomptitudi to afloid a chauie of safety The 
quantity ot \enom mfused is more oi hss, as the .umnal may 
have been moii oi less irritated If made u> bitf» 1 hern w,*l vis, 
then own flesh affoids no antidote, foi they die in excruciating 
tornu‘nts The venom of a ratllesnake, while the animal isstrik. 
mg against any olijcct. will lie sometmios ejected to a loiisidtr- 
able distance. I liave ‘>e< n one confined in a wirc-cage, when 
Twueh ciuagtd, strike against tlic liars so furiously, that llie poi* 
-^ni was sent several feel towards me. 

To give you an idea of the long time this jKMSon retains Us 
property, 1 diall relate a curious but well authenticated series of 
facts, whicli took place in uceiUrid diatncl of rfie State of PcinisyU ' 
vania, *i>ofih twelve or fifteen years ago AHiinncr was ho digU^* 




ly bH through the l)0()t by a ratUcHnakc, as he? wasVallcing to, 
view hits ripening corn fields, tliai the pain felt was ihduglit by 
liim to have been from the scratch of a thorn, not having geen pt ?* 
heard the reptile : upon his return homo, he felt, on a sudden, vio-, 

' fenlly sick at stomach, vomited with great pain, and died in a 
few houiu Twelve months after this, the eldest son Avho had 
"taken his fathers boots, put them on and went to church at 
some distance. On his going to bed that night, whilst drawing 
off his boots, he felt slightly scratched on the leg, but merely meti- 
tioned it to his wife, and rubbed tlft place wiih his hand. In a 
few hours, however, he was awakened by violent pains, com- 
plained of general giddiness, fainted frequently, and expired be- 
fore any succour could be applied willi success; the cause of his 
i|Jnpssjul so being quite a mystery. In course of time his effects were 
and a second brother, tbroiigli filial affection, purolsased the 
boots, and, if I remember rightly, put them on about two veal's 
after. As he drew them of}', he Iclt a scraLcli and complained of 
it, when the wiJowtd si.ster being present, recollected that the 
skine pain had been fell by her Inisbatid on the like occasion : 
the youth went to hed, suffered and died in tlio same wav dial 
his father and brother had before him. These repeated aivl 
singular deaths being rumoured iii the country, a medical geulle- 
inan called upon the friends of the tleccased to inquire into the 
particulars, and at once pronounced their deaths to haveliecn oc- 
casiorieJAy venom. Tlie boots that had been the cause of com- 
plaint were brought to him, when he cut one of iJjeni open with 
care, and discovered the extreme point of the fang f)f a rattle- 
snake issuing from the leather, and assured the people that this 
had done all the mischief. To prove this satisfactorily, lie scratch- 
ed with it the no.se of a dog, and the dog died in a fmv hours 
from tlie poisonous cffix:t it was still able to convey. 

• In confirmation (;f these facts, I have been told by native* 
Americans, that arrows dipt in rattlesnake venom, would carry 
death for, ages after. ^ 

’ Son^ European writers of great emirjence have asserted, that? 
rattlesnakes arc destroyed by hogs in such quantities, that the’ 
introduction of the latter into any country, would soon dear it 
of the former: In the United States, where Ihigs are very mv 
nU?rous, I never witnessed any one attempt to kill a rattlesnake. 


% 
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and have, on the contrary, remarked that hof^s were shy of thejws 
reptiles ; but if this were not the case, the ea.so uuh which fat- 
tlchnakes can either make their escape, or tlei’eiul ihem&elves, iss 
such, that lliehog^ould, hi prt'feivnce, I think, a\oidtIu* dan- 
ger, and witliout risk, f -ed on congenial hwd, which is (‘ver un- 
der his nose, and in great alnnidanco throughout all tun woods, 
unless, iiidcetl, the hog were endowed witli the power of faseina- 
lion, a tiling not yet coiimuiintated hj those w'liter*' Ikil why, 
I would a^k th<;se <‘los^.t naluiahsts, do iK»t the raltlesnakos 

I 

fascinate iluir oppomnls the a-> \uil as hiid>'* 

The flesh ol lattleMMke^ wa» too^idered a tlainU by the 
Spaniards, whilst in posMssuai of Loui^i.ina. Mi Janus IViry, 
n })riiHi|)al AUmuIl in tlu jian-Nh of Si f'r.nvis at that jieriod, 
has .iN‘-uredine, that tin. offuds gairi'-oiad on the lulglu- (‘t Tiyrt 
Adam, wre in tlu liahit ot gt'ing [Wciniunis to the siikiursand 
Indians V ho brought llum tliv laigesi jud fitt.M Hu head 
being tut otf, tlu siuike was siispdukd, so as lc‘ hetomo tniiui\ 
drained of ils Ijlood, the llt'sli roolad as th.n ot (hi/kcns, 

whiclnl inuJi r< ^anM« 'I'hdi k.n w( *0 tamud, and la 

fill shot i r». still mule with tium, wliitli fit. an all the ^tHlega 
ted nmiks ( Nhihiltil on llie nakstj'thi animal w!uu aliie. 

IVrh<ip' oii(‘ of llu iiio^t wondiitui Ituultiis ^>o^sls^tll h\ tins 
and many otlur -.jMcusol ^oaki , is (liat oi Ining ahleto]i\e 
Avilhoiit any lood whaltMi loi UcO’s, <nui ijniieas rtmaikahle, 
tliat, during tlu laj* i fO i his astonishing fi■^1, iht ii .iiffcaiaiu t 
and (ondilion staicily t\h]hn tiun htin,; in an) viant. Tluir 
ino\cineiUs, the powei ol* rattling, and tliat of miIIk ting nuM ul 
w’OiindN aie jiorfuil) kipi up. One whuli I (oidiiud ina^igc 
for three years li*ul rjujuenll) lab, )oiina lahhits and Inrds of 
various kind'* jiat ni, Majutihu s aliM, and at otlu r tunes dead, 
w'itliout their eso hung touched, not i ii‘n a nKuenunt would 
l)e inad(‘h) the sn iki. t(^ .ijijnoacli tluni, while*, on the coiitrar), ' 
the live quaih ujieds and buds diewid gieat sy inpfonis (if fear, and 
threw thcms(*l\cs '\iolently in all direction^ nlxail the cage, toef 
fict their escape* from an eiitiny vuil known ihem^ The 
operaigin of tlirowing off it'^ skin anmiall) was, however, aban- 
doned, after the first spring of confimmicnt ; and as llie indivi- 
dual was small, and I did not consider it lA arrived at its nucl- 
dle age, 1 mcasuicd it*- length with accuracj, and discovered. 
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that, during the Avhole time of its irtiprisomnontj it did not grow 
in the least. ''Po what extent this power of abstinciifO is ever 
used, whoa the anim.al is at liber ly, 1 am unabh' to tell, but I 
have thought, th,it tlie animal possesmig it so einiiientlw went 
a great way towards pnning that it had not that of fastinalion; 
as it would be very unnatural for an animal so gifud to lie and 
suffer, while the singlt» glance of a magnelie eje could bring 
down a bird at oiice from the Uip of any tree into it> month. 

I now and then tnrned tlie make out of its cage, vvlnn, with 
great (|uicknrs <<5 it would go ahoiiM^he room, looking in all di- 
reclioDS, with a vitwv to effect its eH*a|')e. iVs 1 was armed with a 
long slick, it iKU‘r nude tow, rds me, hut if f jmt myself in its 
\m. It would Mo]), prejun* for atlion, and Tattle, until I re- 
tiK'ved, and afibide<l it a fVtc 

Hlalllesnalw<‘-. jtv uoily disibled, and afterwards killed. A 
single sriL'U*! blow, e^(‘n of a deiul<*r twig, will ilisjoint any part 
oi the \iTtcbne, after winch the\ lie at }our inei**}. 

'^rhe mode of copulation UM*d hy these rejifilcs is sr» disgust- 
ing, that I would refrrfin from an^ n'.enih'u of it, were it not my 
chi(‘l purpose lt» reeord any fuls Kgardiiia' lliem that may be 
untomtiion or hi tie kiuovn. EarU m spilng, a^ h)oii t- the 
snakes have <*ljangcd the skin that contained ihcir la^t ycar'^s 
growth, tiny i->sue bri..Jnly rohaired, glistening with c!ca,iliiKNs, 
and ,'ith eyes full of life am! tire, 'j'lie males and females 
'jboul, in i»pen jjortioiis of the fore-.. li» » ujov the heal of 
the sun, and, as they#me(‘l, they r'h and t*nlwjiie llu'ir bodies 
together, until twenty, thiit' , or more, in ly bj'sisn twisted into 
one mass, theii he.uls I'e’mg all Iuiik'^ c*»it, and in every direc- 
tion, willi du'ir moutlis open, hissing ami lalllaig furiously, 
while, m die nuMii tiim*, the secret fuuclam is p. rtormed lu 
this situation they icmain f/t sjv civil days on the saine ‘^pol, 
^aiid the danger of approaching Mich a gioiip would be very 
great ; for, at sight of any enemy 0) diMurb them, they all i-ud* 

• denly diM'iigage, and give chaec 

The fjict of tlieir rffltling, wlu'h tends to alarm intrudersj and 
to waAi tlicm of their d^inger, is too cvell known to call for any 
observations regarding ii 

To conclude: sidior me to call to your recollection a well 
known fact, that bipls, of all kinds, are full of courage ; that 
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-eveft the smaller tribes will {ittack and chase Insfore thottV^he , 
larger kindsj, and that those again will even detend themselves 
from man, and often with success, Have we not all setn the 
little robin chs^co a cat ?. An eagle will keep off a man from her 
nest, and a cock will attack even a lion. This being the case, 
why should they .suffer their senses to sink iii sUKjp Iwfore a rep- 
tile, when, with a few mere flaps of tlieir wings, they can.m. 
easily escape. After this reflation, can wc for a moment ima- 
gine, that the Creator has exposed tl'.c feathered race to .such 
dangers as the p>wer of fasl‘b"ation would imply ? V>kQ may rest 
assured, that, when stiake.s destroy lairds, or any other anitnals, 
it is by file (juickness of their motion, and the acntenes.‘^of their 
sight, se<^ondcd by c\mning and strength, hut never by iiiscina- ‘ 
tion. 


On the Ra'ui^dtrr. 1. Its Natururtzation in ^Scotland. :J ]U 
Food. 3. Rehi-decr Milk ^ and prcparidlmis mode from it, 
4. Speed of' the Rein-deer. 5. Rcin-dcer cats the l,cmm}nff. 
(k On the Fnrja 'infirncdls 

]. NatimdizatUni of the Rcin-dcer in Scotland, 

X^HE question, ^vllelhe^ or m»t it Ik* posCii)lc to introduce ilu: 
rein-deer into this country, will probably be considered as set at 
rest after the late failure, \\liich ha-^ not been liie only one. I 
am .still, iiowever, unwilling to believe t(,5is ; and I cantSoT but 
regret, aftv*r the activity and perseverance of Mr Bullock had 
succeeded in bringing nine and well to this count^'y so large a 
herd of deer, a thing never b(*fore at tenipled, that his labours 
j>liould not have been seconded by some spiritci! pro]>rietor, and 
his views su))porLcd nj llie way tlmt would have been most like- 
ly to have erowned theiu witli success, — the immediate removal 
of the herd, on arrlvitfg Iutc, to soim^ remote and favourable 
part of the Highlands, where the Lajdandcr himself, the most 
natural perstm for the purpose, -miglit have undertaken the 
charge of the herd, and been rew^arded according to his ejn- in 
the increase of it. Had the experimcfit been tried in ikif; mau- 

, <; * This acc,ou!>t of the Kein.<leer iff cxtracte^^m a y«iy interesting Andanim^- 
ing work, just published, which wei pafticularly rccoifcnend to our readers,-; 

Lapland and Sweden by Captain Brooke,’* pabJishod by Minta}-. , 



* CAplait^ (f the Re\n-dce ) . 31 

U(T, whicli il Ci'rlfiinly nioritrd, I fivl hUle doubt, that, instead 
of the herd having hm\ so unfortunately n^clnced to nothing, 
its number Mould now have been trebhul, and the suecess of the 
undertaking rnlly establifjiod. ^ • 

Should a future trial ever be made, it would b*' desirable, as 
the most hkely moans of lendering it effi(i(‘nt, to land the d(*er 
directly upon the northern part of Scotland, where the country 
least inhabited, and possesses a w'lde, uninienuj>led mountain 
range, in the \icinily of the eoa.st, tluu, if necessary, the deer 
might l#e drricn during iJi * sinnin^r^to the ^ea '-ide. It is also 
ti eircuin'‘lancc of tlx* greatest importance*, llunigli it has ne\er 
jet, 1 hi'iie\e, he' n altendio to, tlxat La| landers should lliein- 
sel\i*'» aeeompany the deci, aod h»ve tie' peisumd cue of lliem 
^iit all limes, in'-le.u! ol lliis ollice lining (“Uni 1(*d to person^ on 
ae<pianUtd with tlu' nalui*'* and habits of ihc animal, as im^II as 
its diseases 'fli ‘ t\perimtiit M'lculd iie ujion a sealt ^iillxicnt. 
ly large to guard against th * easuallies tint miglu ocevn* in 
bringing the dsU* cutr, as \,(*ll as suhKCjiiem .vcidcnN and (on 
tingencies. It has Ikvu '•(‘cii dial ilu'V will remam healthj in a 
state Ilf ecmlinenx Hi ; it uiaild, thoivloic, be ad\isable that one- 
hilf of iht number broaglU ovei riiould be kejil up, that thev 
might rijilace iIk other*- finm tinx* to time, ae<*<>rdmg to linum- 
stances, and be to ned out when their niimbcKs Ix'caim so strong 
as to leave no * aase for ajipivhension. li w^oukl also lie desir- 
atil%-ctpar the *«ther half, on bung turiuvl <eii on the uioumams, 
slioiild 3K* kept in t wti^sepiuate lu aN, <'iuh inid(r tlu* eatv of a 
LapL'iml(*r, wim, wiliioul inleruiixuig theth.r, might be so (K- 
ciently iX'ar to ashiM eaili other, anu ha\e one lent common to 
both, ^riiis fanher (li\ision W(nild guaul against an\ sudden 
accident, and the sjircadnig »)f any contagiou'^ disca*ii*, that 
might threaten tlu' safetj ol the deer , and oiu part might thus 
fill up the ddi(*iencies of llu other 

Should the cxjierinx'nt fail after a has been tried in the man- 
ner now iwonmiondcd, il might, witli the greatest confidence, be 
asserted that the ivin* lee? will not cvist in tht* climate oi* Scot- 
land ;*lbougb lh( trials hi I herto made, however decisive they 
may appear to S(>nu' will, I am peisuaded, if carelully'lookeci 
into, be found not ^suHkicnlly conclusive to waia'ant an (ibsolutc 
decirion a**’ to the (tSi 
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!2. Food uf (hr RvUi-d^Tr 

Tlic siinunor food of tlie rein-doov is not iTiorcl}' moss. The 
animal In ihit. M^ason '^irips \\ith i»rcat })leaMir(>, ihe loavos from 
the birch-j , and a'^jn'O, particular)}^ the fiTmor, and broxvses 
also upoj) the yi’un^' licjba^c, and the tender shoots of the 
mountain i?hrub'=«, winch it crops liastJly as it pasH's along* 
It is' anirincd* tltal wlioro the nin-doer lias been feeding, tio 
cattle will graze for a ecuisidLrable lime aficnvards, 

The food, and almost efitire subsisiciite ol'tlie iniiinal, doling 
winter, as is w I II Known, arc (lilftienl lichens, but cliicdly the 
Ltchi H ratisi;)/l. nnit\\ or n'ln-dc i r nio* s I'lie pi<ip(Tties of th.is 
plant, which Is thii^ so proMiIcnii.dly .strc\u d o\wr a c<*m»trv 
destitute ahnosi of other \eget ition .‘ue \m nonridiing, aiu^i 
capable of sojiporling v\cu num hiinsilf, tluaigli il not, 1 be- 
lie\ts e\er used for this purpose by the I.ajjKtnders. It •‘Linis 
probable, tlia^ this, as well as the / m »A'/ ab’f7/s (Iceland 
moss), might lx* <ij»piied with great atUantage to tlu‘ jmrjH^se 
of making a m<»re luitiitious and paialaMt kind of lircad, than 
whatisiise<l ( c ‘jeioiiaily m tlu‘ north of Swi'den and Norway 
by the peasants, in sears of <\tri'iMO scarcils . tlie child uigre» 
dient of which is tlie h'nk of the llr. an* said to b( ^ery 

fond of ?lii> lichen, when lid upon it , and the <juantilv of milk 
then aiibrclv'd grtrH< r then iv prodm.d by ans olhcr diet. In 
those pails of Lapland, white uin-dcei aie kej»l by the lish 
or Vinland eoloinsts. hay is -onutinus fjiien them as food dn- 
rinjx the winter, should then* !?c a d fkieiio of thoir usual sub-, 
bistenci* 

As to the (|uedKai oiue ivusal, whether the rein-deer ever 
rmninate, whieli was (lenied l)y some, it is unnecessary to say 
more, than that experience no longer jicrmils the fact of their 
rnminali^^ to be a matter of oncertainty. 

8. Rcln-dcer MUl\ and pyrparatioitfi made from it 

The Laplander L a wanderer boih from nature and necessity. 
His subsistence depending entirely upon Iiis deer, wdiich .are lel't 
free and uijconstraiiu‘d, lus own movements may be said to be 
guidei^J^ theirs, and by them also his habits of life arc in a great 
£^rmcd. The number of deer belonging to a licrd is 
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from 300 to 500 ; with ihe&v a Laplamlei <‘an do vrell, and live 
in tolerable comfort lie can make in summer a sufficient quan- 
tity of cheese for the year’s consumption ; and, during the winter 
season, can aflbid to kill deer onougli, to supply, him and his 
fumily pretty constantly with \ouison. With 2(K) deer, a man, 
if his family bc‘ but sinall, can manage to got on. If ho have 
but 1 00, his subsistence is \ cry precarious, and ho cannot j’ely 
entirely upon thorn for siip])oit. Should he have but fifiv, bo is 
no longer indoj:H*ndpul, or able to kcoj) a separate establish mont, 
but generally joins his smaM herd ukh that of some richer Lap- 
lander, being ibeu conMder<*d more in th(‘ light »)f a menial, un- 
dertaking the la()orious otruo of attending upon and tvalching 
thc^ herd, bringing them h(i»u‘ to be milked, and other similar 
olficoN, in return for the ubsi^-teuce afforded hiUi. A Tia])land- 
e» ^lio is tile master of a herd of 1000 deer is eonsidtred a rich 
man; though in^tancas are not taie of tlieir possessing J500 oi 
evc'U 2000, 

'riie f(K)d of the Laplander during the period of his summer 
wanderings is s])are and frugal, he no longer indulges himself 
in lii:i lasouiite food, rein-dtis' Miii'-on, mIucIi forms the luvury 
of the win ler season In Mnemer he is intent only u {.on in- 
creasing his lard, ami pro\uhng against his future wants. He 
contents himself then gone.alK with milk, and the lemaiiis of 
tbe curd and wfiev after making his cheese, Jn the first lie iii- 
diijo^s lunisi If sjuringU, on account of the \cr\ Miiall quantity 
each deer affords, as ifccll ;*s of ilie great importance it is to him 
to secure a gv.od cjuajilU} ( f cheese for his winter stock, and to 
guard against ain disaster that might suddeiiK befall liit. herd, 
and leduct him to waia As his herd is milked ciunng the sum- 
mev season oiil}, when this is diMwmg to a close, he generally 
sets In home milk foi iht puiposc of being frozen. This servos 
not only for Ms ow n mdiMdual use dining the winter, but is 
prized hO niuc’Ii for ils e\quisile delicacy in this state, that it 
forms an article of triule; and the moichanis vvith whom ho 
deals, and who rejiaii^lhen to the interior, gladly purcha'^c it at 
any itice 

From the naturally churlibh tc'mper of the mountain Laplander, 
and the vafbe he justly sets iiponht.s milk, it is extremely difficult 
during summer to jjfevail upon liim to pan with even a very 
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MtKiil ijuauuu , and, nhemut I ^isud tlit wn\, I huv «uh 

whit it’iutaiiiv thirst {>io|)le offorvd it H) tkgiu *< luimxf^r, 

I imKUiand s. inutli into tlitii U\om, pail^ licmi tin 
\\)\M dw Ilaj^li-Jiifian, mi b) afru 
aJI tuijpcl [Muscat , thit,loi .>nu ttuKMhmnp tluu su\ nui 
TugUiu^ ^Ind tin liu i\ oi i!iinLn{r a luVtnoniing for my 
bnuHasc, ii.ii 1 n c »nk-s I 1 mntl it so clcbciuus^ that f 
think tiu i 1 u i>i tj \ nlli c|>]tiiu xu)nld nol hi ill btsto^'irf in 
making a uij) i > J mhimi’ , \ tic li mJpIv foi flic pltusurt of 
Ustinp this t\ jmsu*. 1 i<*'< ^ 'fhc tb\oni o<* the inilk is 
highly ^in (it hto ii piohihl , i thufty o Miii, to the 
Lind oMkihj^t tlu anni i hunt/ upon in Minunci In co 
loui and t sisi'tc Ks itii tnihlf^vcic ath tunn, and it«> na- 
Imt IS sut h, th a, h \ nci »tii\ n (o the listc,i( isdilKtuh 
and iMi\ ill \h y\ mu » dunk i ion dun a MPilt t|ninlity ol 

r 

Hull i Lh tpu^ Oi li 1 n-dtu mil! k, ii is sm^ulii that 
(hi cIkv 1 *.h ill* 1 Ml » ^LumJ\ hub Ik mg hud, 

ulun *n t <n, < t it d)u t nt , lod t Uthl only h\ a 

Lipland i I m j u i it ot die t uis» oi a, dm igh iiulinui 
lo think ii in i liUM lom i (Kuiliai iiutuu, dun iioai miv 
dehet m I n nuLin^, t lu lunu iiiutul mip*y In plaung the 
unlL ni lui t mu pa nti i!i M \ im h, Midi tlu ailjiimn of 
reniKi, made iioni tiu sioauilitd the dttut|uickl\ lunis it 
The cintl u then j n^ (d, uul the whey hung si piialed < »iv it, 

IS pul into mid sinlld’v moulds 

Tilt gtiui.tl Vc u( the clue is nil of a ^mall plait, audit 

is htlk inoie lh in halt an i ^ li m thiekiu > IVn ihly Ub bung 

rnadv s( tin i mi> Iitu ai elku ipon die goodne»-s of * , as^ 
uluiiiubth haul nn 1 c anpo ( lh lirgu jioiUoti Dad as 
n Is, a 1 higliK pn/ed l)^ die L ipl in lus, who cal il both ranv 
a||!ftoi ud m the laltu ui^ u appuu^* at die tables of tlio 
^Iheithaniu irid n i ahu nion pdiUblt Notwidistandiug lU 
prexiod^ h ad and di} appci uim, when applud to the fire, a 
t nch puxeOi! di tiis (lom a^ » Inch is lound c\lruncl) stiMCcable 
m itmoMug ll»c efiuts uising fiom Ixmg Irost-bittcn , for, be- 
ing lubbed on the f' y/ca pait, a picuaiU mot lihcation front 
<n aing This jb us d ydieii the tonnnon Remedy of snow-rul>- * 
buig luH Ikcji negluud I >ya> inducONji^ hom curiosity, to 
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briog wiili nie lo Kngland £K»veral rein^dccr cheesy ; some of 
which were till lately in iny posbcsbion. I did not find that age 
at all improved their ili^our ; not having in any degree soften^ 
<*(1 them, oi produced any other cfFeci than c’^e^ing a singnior 
quantity of miUs^ which accumulate again almost immediately 
after the former have been removed, 

Butter ib Idom, if over, m*ide of the rein-deer milk, by the 
LaplHntlcr^; tlie reason, no doubt, boini> the i'ar greater value 
that cheise is of to them, as *in artade ol' support , and bread 
being at the same time a thmg uiiLitbwn, ihe making of butter 
would be oi little utilitv It is, howevin, sonic times made by 
the Finland settlers, who, in many jsirtsol La ]>land, keep herds 
of rein-deer, and is, 1 liav** been told, oi* a pet iiliarly white co- 
lour 

Tb( Laplmtki ^omi time . varies In^ didies h} miMng diffo- 
rehl kinds oi wild heriKN, such as the whortk or tioiul berry, 
with the vthey the lattei being prev lously boiled till it acquires 
a thick consistence This ])repaiatn)n I liave seen them eat in 
aslttiiishing qiuuUiti , and with tin greatest lelish. They are 
no less load of the loots c»f the angelica, the la^te of vrluch is 
ceilainly vei v ngu cable , and the ) have, whicli I btllevc thn 
root meiirs, a high ofiinion of Us quaJities as an antiscorbutic. 
They St I also muoli valus ujion the blood of the rem-deer, from 
whith they jirepaiv a varaty of dishes, taking care always to 
prcuss^v c it when lht‘ ammai is killttk It is jirobable, that their 
predilt‘ttion Ibr it is ftici eased b} the aiiliscoibutie properties 
which it is said also to j)os e'>s. An instanci' oi this is to 
found in the uitere^liiig av count ot the Dutcli iiavigatocb, under 
the (ommaml of llem^kiik, wlio wtre obliged to pass the win- 
ter in Nova Zeuibla, in the lat, of 7fJ , and suffered in conse- 
qiienct* an intense deg! ce of cold. Jsevcral of them died from 
the eflf*ec(s of the scurvy, and ilie surviu>rh altnbiUed their es- 
cainng this disorder to then const ml habit ol dnnking the warm 
blood of the reiu-deej, which lluy had killed for their Mipporf, 
a praclice wdikh Jiad^not been toliowed b\ those who fell vic-^ 
tims to It 

SjUrd of tiu Itdii-Deei. 

Varkms ionj*>ctu><“v bwn advanced respecting the 



3f) liehulker. 

fipeed of* t}u« 1 stuailt state yrh^t I kno^* irtm my otu 

experience, and th^ information of those on whotn I vm relj 
Takinji a genera! view of my hubseqnent journey throMjijii 1/a}). 
laiul^ it Villi thongfi it may lil^limateel al aljout 

miles that it was jH'rfornioil with only two dwr. The dihtancelie- 
tw'een Alien and Koiiiokeino is about 150 miles, and n nan «c 
coinplisJied with one deer in four diiys This is uimsuaily slow 
tm\clling; but it will bo lasily accounted foi, b\ the bad w^u 
ihcr we experienced, anil the »'lele of the miow 'f'lus distanie, 
however, has liecn travelled jj‘{a*atedlv in a far shorn i space ni 
lime ]\lr Aaroaanl once letunud from Koutokeino to \ileih 
fowaids the spriii", uhen the ''leiijL;Mj^ n luaflviU an end, in 
tvveniy-foui hours, \Mth onlv a '^in^le divr, and Mr Klcick. 
wlu) resides at the latlcr jiliut, pcrlbimed tlu tianu }ounu\ \ 
twice in diirteen Iiouis, and once in fourteen, tmplo\ntf» thuL 
deer: which will be i\nisul(iv<I vciv fast travcllinn^, jurti' ularlv 
by ihobc who arc MC(|Ua*iitu] witli In*- weight, 

he distance Ik I wiui K<»ulokinu) and Alton lia^ oven been 
perfonned in a space of ihiu' sull sIkhici than whit has been 
just mentioned, bv two othu nenlianis ot‘ inj adjuanuanci . 
vvlui, retunnii^ from Tr)inea to Ahen, where lliej Irid bcin on 
comiTiervial busimss, on reaching Koulokuiio, inadotlK loiiriuv 
across tlic nanintain range n\ mncU‘»*n hours with onlv onodeei, 
the distance, as bofoic stated, bein« 1 *50 mile*. To have ac 
coinplishcd this, the animal must have kept up an averaj^e.jvicc 
of eight miles an houi the whole way, all* wing no time Ibi rest- 
ing, 1'he greatest instance, howevtr, on record, of the s>pcod[ of 
tills animal, tliougb it apjx-ars hiilo short of an ini])ossibilitv, ii« 
that of ilic icin-dctT, of wliii h a portrait, with that of its dr ver, 
is yet presei ved in tlie palace of Droltningholm ; though how 
far it has lictii anllicnticated, it would be difficull to ascertain 
The case I here allude to <K‘curred in the yiar 16{)5), njion ibe 
frontiers of Norwaj In consequence of the Norwegians mak- 
ing a .sudden and unexpected irruption mlo the Sw'edish terri- 
tories, an officer was despatched with a sk'dge and rein-deer to 
btockholiu, to convey ihe intelligence; w'hich he did witCi such 
speed, that he performed 124 Swcdisfi miles (about 800 Eng- 
lish) in 48 hours; hut his faithful animal dropjaid down lifeless 
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:t}^; '!ltli[l<^ iust’/albr hid. 

The W*^^ it IS said, was ip coiise|^^Wi^ 

abd assumed the nanie of Kehnstjerna (Reih-ill^,^^^. 
second part of our journey from Boutol^ino to 
niska, in Russia, which is rather a greater distance than the piig^ ; 
ceding, was performed in two days and a half, the weather her 
ing good, the snow in better order, and the country over which 
we passed far more favourable to expedition, from the general 
datness of it. Neither of these journeys, howev er, is a fair spcci- 
men of what a rein-deer cm really perform in point of speed, 
though the first may be considered as a proof of its strength and 
endurance, under very disadvantageous circumstances. It h 
well known, besides, what delays are necessarily attendant upon 
a large number of persons travelling together, and with what 
^leatcr case and facility a smaller party makes its way, Unin- 
cumbered with much baggage, and dependent only upon itself. 
It is difficult, indeed, to state, to what degree a rein-deer, under 
every favourable circumstance of its own powers, state of snow', 
weather, nature of ground, or ice, weight it has to draw, See. can 
extend its speed. 

As the distance, howcvei', l>etwecn Alien and KoGiokeino, 
which is a continued chain of lofty mountains, and most diffi- 
cult to pass, has been performed in h ss tlian twenty hours, it 
is certain that, if the powers of the deer had been exei’ted on 
rifSiwent ground, sueh as the liard surface of a river, a far 
greater space might* have been accomj>lished in the same time. 
Ten miles an? the utmost I liavc ever [)erfonncd in an hour, 
and it was done at a trot, without puitiiig the deer once into a 
gallop. I think, howe^ or, that a deer, with a light weiglit and 
pulk, on the best ground^ might be made to perfonn not far 
short of double this distance at a galloj), though it would not 
be able to keep it, up at fai*thest more than an hour. The most 
accurate account of the speed of the rein-deer is funiishcd us by 
Pictet, w^ho, when he visited the northern parts of Lapland, in , 
1769, for the purpose of observing the transit of Venus, wa.s 
cvinous to ascer tain the point ; and having accordingly mea- 
sured a certain distanje, he started four rein-deer, wuth their 
drivers, in very 
results . 


light sledges. 


The following he states as the 
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The foremost deer accomplished S,a97 Pans fet^t in six un* 
notes, passing over thus, in each second, 14 feet 11 indies, and 
.90 of an inch. 

The second deer performed the samt* distance in seven 
minutes and 3(1 seconds, being 11 fed 11 indies .{>2 of an inch 
to cadi second. 

The two remaining deer were distanewi.'” 

In this race, %dudi took place in ]\Jardi, the depth of snow 
was a great impediiiuiit to the d(»cr, and a se cond trial was ac 
cordingly made in the Iblloviiig month, upon mort' favourable 
ground, with time (l<vr, the results oi vdudi ture tlui^ . 

The first deer ])erf<^rme<l 3,089 feet, S indif^s, and .90, ii> 
two minutes, being at the rate of nearly 19 English miles in 
an hour, and thus accomj dishing 2r> S inehes, and .99, in 
every htoikI 

Tlie second did tJi(‘ same in three minutes, and the third 
and last deer in three iniiiutei .and 29 skmuhIs The ground 
in this race was nearly level.’’ Xoi\ Counnitii 

A traveller, unhicmnbered with ain thing hutwiuu hec.irrks 
on his back, might ]iass through Lapland, taking its farthest 
extremities, in an meoueeivabk ''hort ^paee of time, if [uopir 
arrangemeiils wen pri'vionsh made th.il is. d he* had nianv 
dc*er provided for Imn, ivativ at ditlensil station , and was noi 
very iinforliinaU in tlie wa^athei This is Mippo-,mg v\hal might 
nnqueslionabl\ be p(Tformed, but yet would be suhjeet topjv't 
difficulty and mieertaintv ; without takiiif’ into KiiisideiMtion, 
whether anv on< would like to Ik‘ thus slu)t like an arrow 
through a eonntrv . nnabi*' to form any idua it bevond the 
sledge that ^njiporUd him, or the animal tIku dragged In n 
;dorig. 


5 luiiulhcr ihc Lonm'nt^ 

The (Minous cireumsiann'of tin* n in-deei ocTasionally feeding 
upon ih(* mountuin-ral, or lemming f Lrmhtn,s\) ha> been 
fonner]> noticed In addition to tlu- proftfs already given of 
this singular propensity of the animal, 1 am now enableci folfring 
forw^ard ^uiother, w hicli will b(» conskh n^d more valisfiu'torv 
than thefoniuT, from its having occuned dunyg (lie last aiitmim 
(1823.) Mr liiekards, who Jms rm*ntly rcKunied from at) lu 
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lefesting tour iliroiijrh Sweden and Nor\va\, which lie uudeu 
took at tlie inslanct* of a diNtinf^ni'^hed nohleman, and for the 
express pur psc» of brinj^iiig o\er rein-det‘r, difToreut objects of 
natural Iiist(>r\, and H)nie lising ^peu’nii'Tt , of (he tfK‘l< of 
the woods, has assured nu^ in the divided n\aiiiHT, 

that he is enabled to eonfiiin, frou] aetual obsi rvntioji, ilje fact 
of the rein-ddT eating the leiinn^ng. When p.i‘ sing through 
Jeinptland, in the tnonlh of 's.})1eiiil)u, bch>r' l)e crossed tlie 
frontier mountains intoNoiwvuA, he jne< with tin hmnmigsin 
very great nurnbot*^, raai Vherg^^nferspa ’ding tlie (oinitr\ in 
their usual nuiimr fL hud v\iih l|jm then t *11 nimdeti. which 
he had pnvnrc’d , and on f\\o diffeieat »sions lu’ had an op- 
j)ortinnl\ nt wtiessin, tlu iai-t , »! one jh>ie uitl* a Imek, and 
die otliei nitha \<>ung doi, wlixh liad Iv'i n tied to a staKi to 
reiulet li'n mort traetablt to 1< 'ah and whuli. ujK>none»1 th ' 
.miinah eoining widiin lui u uli, spiune forward, /(‘d hold of 
it, and (|Uichl} devoiiud it 

9, On thi Fnnu 

\\ hilst n iticing the en< ndi s, to tin allai k > of wineh tlw icnn 
deei is o\jn>,(.d, 1 am induced U) make ^oir* oi)scr^at«^ns n- 
spexting an .inimal, lh(‘ ^iippovd <\isienn' of whieii, loi a eon- 
siderable time, dicph en^^ iged da. attviiiion or da* Swidisli na 
turalists, and tiu gnat Taniiau himself, — \K' Ffnta a iirualh 
Tk’. eeount of tin M'ngiikiiu fat ?1 r.rv ^ I tins woim was 
widely (liffustch ervahng no iiuo'dd nible poitiou of alarm 
Lmmeus first noliied the hi the m u IVks diortly sub* 

seqLUiit his <Milrant(‘ it the Un'oi^iiiy ot Iniml, in Scania 
The \ouiig n.ituralisl was ihcu full of aidoui ui th» pin suit in 
wliieh lie buame att^rward^ '»(' (tlebialuL ,n\d In aetne imagi- 
nation in iliiiiiistand probabu Kd liim 10 gi\etr» dil tootMsil\ to 
wlril he >eemi d to lia\e lii' own e\p. runee lor Iv li'^%ing. WInh 
engaged m his bounneal u-iaulu'- aiiu ng some mavJus al Fa- 
gelsong, in tli(Mieuiu\ id LumU he was Muldenlv wounded, ns 
he siippnsc'd, by A '-•in ill sundtr w^omi, wlneb, darling upon 
him, buried itself si» uistanttaieoudy and deepb m the flesh, 
as to reudei all atten^j^^ at exlr aetiug it of no a\aiU aitd eaus 
ing so great an nifj^rft^unatiou, us i >en to imdanger his life On 
Ins roco\er\, Tanno^is. dee])l> impussecl with what^lnd hap* 
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peneci, in oidtr to j>erpctnate tlu uicuiuslancu gaM to the am- 
nml b\ ulmh he had been ‘•o giicvoiish woundtrl, (he iiiiun of 
Fu)ta mfernaln^ b^ ^\huh apjxdlation it is intnxluoed into hih 
^tlobratwl Sj/sUma Natuxp^ undci the dash of Woij[n"»* 

Aftti Linnaeus, man^ ttkbraiiHl natuiali'-ts Ciigtih eiubiaccd 
tin idia of tlu tMsltmc of the Finia^ and disstrtatious on it 
a!( to hi found in tluii uoiks^ andtMn in Ih Tiansactions 
ol the leatmd siKietiis at btoikhohn and I'^p^ala f, in wlmli 
several cases wcu addiuid of pir'*ons who had bun sinalailx 
attacked;, b\ a kind of won' h^\ the thukiuss of \ huu and of 
a pTi>ish colon), tlu K iliem^iis 1) nu» Muk 'flu nnunl up 
ptaiid onl) to Ik an niliibitint if i nisi s spot , \ lunn,ln 
some nuans oi otlui, it d.nt<d loith upon du ixposul puts of 
he bexfusoi th( s« who Inppniul to b wiMnn its naih, lunxin^ 
Itself with Sin£>nkn i ipulitx in tlu Htsh, n 1 on isionm^ to? 
nicnts so exducntini; is to th ow its untoilunatt net ni into » 
state of inadiiiss 

Of tl*OMi vho inaini lined the i\ tmec of tlu funixas*so 
landc), the pujjil of I minus md his (bsMit ition on tins sub 
|fel in the Tjisali ''J laiisactanis h ws tlu lit t doubt lu had 
with itg 1(1 to this anmn! In tin pajKi lu not t>nl\ idduiis 
si VII il xxdl iiutlunlK iltd mst mils, when lu wa'* m liu i oith 
of Swtdtiu of pci sons who hid been woiiidcd, md ivni fat •! 
1^, bj the ///nu but even details the in' me and app lamc of 
tlu wound iiiffictid, tlu svmptoms that ensued, iid the * 
dies to \dneh neoiiist w is hul , and is-^e'/l- Ins In m^ hmisilf 

■ 1 h / « tmfnnfth iiili bits tlu \ isi 'iiu In pi ui i fJotJ jua iiul 

1 jniuul whiii It tuul uj si mb tnd std^t lu s lU* butu, titled i 
w'lid b> tbi wild pciKtntrs Ideiih into tub t\|»)sid ptits id men md 
Itorscs IS ate not ptrpt nditulailx sUuited It qinebh hiri silsilf tiiubt Ou 
<(kin kiMtig a blat k jiolnt uhin it ludtnUud, uhuh ts soon sue e ceded In 
tliexm>ti\( udivn^ pains ndlmmiitini inl^mgKju nl Uu jiait swoen^ 
iiig, and dc dh 'I In dlhi]ipeiis in tlu. toms* of a eliv oi twi 1 equentiv 
ttitbioofu^ lioiirs units the immdU inmudiiteh ixtiaeted, whuh is ti- 
ll t ted with great eautton and dtfljfultv,bt apphing t poultiei ol eurelsor 
(lee^e , <t earclullv disseitiiif, Setwi^ui the muhibs uhiie it has cute ij'-d 
(tu Si/st 

i Km gl ^ ( teuskapS t\c ukmuns iij i hundl » "lu e oJ wi j» I U Nm \ 
Acta rpsjl vol j p 14 Opoi till ^i^odogm nl 7 Mnaeult 

Inartrnuin in tlu \t ui mt«t« » Aeaeltuiu i tol in V 
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vxamined tho wornib ^hich he minutely de!>cril)o&. Notwith* 
standing lhe<;o high authoiitics, tlic accounts of so extraordinary 
an animal were received with caution, and the default of actual 
specimens rendered them still luon^ suspicious. Moie matured 
experience, however, induced Linnauis to altef^ the opinion he 
had first entertained, and led hun, many years before his death, 
to express his conviction of the error into wliich he had been 
drawn in res^x'ct to this supposoel animal, and by the Swedish 
naturalists of the present day, its existence is regarded as entire- 
ly fabulous. It may Iv' ob ^er^ed,»ylean while, that tlic Acade- 
my of Science’s at Stockholm, with Jn anxious desin* to divscovei 
the truth, lias ])r(>ims(‘(l, on several occasions, a consideiable re- 
ward to whoevtr should lav before it a specimen oi“ the animal 
m cjue‘'tion , none, however, have been prc&ented to their notice, 
but what, upon i XiiiPination, have been jiroved to be fictitious 
With thus information I have been t'avoured b\ Mr Kct/iiis of 
Stockholm, son of the late distinguished naturalist. Tin® gen- 
tleman has lifonned me, that he has lumself made frecjiient 
seau’lies to no purpose on the IhiuIits of the Maler, and other 
Swcchdi liikes, in tlu liopes of clisc<»\cring tins (ormidahle being; 
and Ik adtls, that^ with re«aul to the Gordtus aquafiCi.s^ or 
hair-worm, tlic bite of winch has been hiipposul to be daiigiiv 
‘ous, Ills ov\n personal cxpeiience has c onviuctd him, that it is 
perfectly harmless , tor, during the space often \c<irs, wh^n lie 
r(«!.led at C'arlberg, a^ ]ihysi(iaii of the military acadenn, he 
was daily actustonied^o mc the y mng cadets of the estahhsli- 
nieni bathing in places wIkic ihc'^e animal i w\rc to be seen in 
ihousands, and yet no acciduit was ever the risult 

Against these reasons for doubt, m respect lo t lie funa, we 
have, indeed, the coiifliclmg testimony of our own celebrated 
travcllcT Dr C’larke, who supjM)5es himself lo have been wound- 
ed by this very creature, during his progress in Sweden He 
had been reading the hfe of 1 iiiinvus, in the open t’-a veiling 
waggon, as he protet(h‘d on hi'^ route : and was giving an ac- 
count to his companion of the inaiwellous nurmcr in which that 
celebrated naliifali'^t had nearly losl his life, in cunsetiuenco of 
Lwng wounded by l^?ive fallen from file air, 

exprc^^sing, at the^nCT^ tune, his incredulity as to the existence 
»)f such an animal, find of course his disbelief of the fact A 
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this inonicnt, Jic was himscii att<u.ked in tin umi ( vliac rdnuiv 
amnntr and, ptrhaps as he si\s, hv ilu mhu <h iIuk V 
slurp pain, pieccdul In f>h(>ht nrifidon ((H>k plau ii hisjtfi 
wn.t It n IS confined, if fiiM, d ( null d.nk h,irdlv 

Msiblc, auil uriuh lu iiipistd )o puxud fiorii tiu sfmwof 
a gnat Puscnt'i if )ju 1 1 < •«) s wk, tli it ilu wholi o) ilip hfi 
arm wa‘ aflutid, <iialt to du sluniidti, niiuit, « mil as the 
joints of till illioM ind fillet is In < line biini.i)!«(i Tin ton 
soquenus initlil luu Ixte i im tnoii'. if lu fud not usoiud 
to a modi jxiirl d out In Vifr mil d»i i innui t jioiihut of 
euid, to ttliuli 111 id.iul mil ' n.n n ( < nlnt' lotion pn 
pared fioni t!i ml lU of It ul 

Tim l)i C’liki iifltiid Kiitt ) (II ( th I ( f sonii 

inwct mill tliH I IS 111 I 1 umsidint v iff ( n 
rcadil> Ik inns, iitd, i%jm nln In t(i >'• iliol n ^|«IH1K<(1 
tlx MHoni of till uiin^td ml tl>il mts ( 1 tiu i >ith i, foitsl, 
durina: the simiinu. i itli ut iftuliitm,, it to tiu J tm ufi} 

nails Viltlntsudi m imind im K n t oiihtl(#cndii ) li, 

mam of tin limu tliss i] i i, idlniui^ iqvni Mini, 
ante inv iilnin, I hiK iifim I oiii 1 inm I , d om tl, ,t tl^ 
idei IS still piiviluit 111 F ipliiul mil tlion^h i,i(\ >, 

tonsidiml n ih( imclqit i tiu idifu’ In il , K (,|„ | 
tliois mtn'ioiiKl I'm t, lli \ \ un , , ,,n,„ ,1^ ^ 

intdcstui in (lit (jiitstioii > i I \i If iiu 

It ipptlis tint till / III k I it I onfilit Us ittltks lariM 

human iju h it tint i utK, iidilit m'U.d ,ij, m 

c\postd to It Ini''/, tic F iplnu'ii u |(,fi o |, ^ s i( 
ftitd so/ri I'lv in Ihm 'i id ,hil ju'OIm ,{ , 1 ,, f f,,„, 
sting of tins cu ituK , iiu! ihil uii tin moIhs iiuIoiIui an 
mals. tint pi (d ujion ilu ut u t m 1 1 , , m^ht iIk luUct,,,,. 
ami dud null lilt ii t simp onis A Laplindn wliojxisscs- 
sctl jOOdetr, on j cKi I iiijlli di liuilioii unong iluni, tliomdu 

It best to kill till IV holi luid 1)111 otpiikJ did it i mjts 
spiiad} thn, hiiou lu tould i oinph h 1 ns jiiiipist, ihtv all 
dud Great minibus of (att'i ml simp wen Iiktwisc dcstnn 
<d by it attat ks, and it fdl, ui simc dcgitt, upon thi biiiuaii 
jx-ties, a It IV having Imoim vutmi km' \ voimggirl, i '„i 
wasUitaiiiig out shup tint Ii id ditd d-'iifUlK ittukof iht 
Faun, filj, vvhik thus miplovitl i uddtiV piiu m otu of ltd 
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iingefs^ which lapidK ini leased, ami, oii cxmiining the part, 
she lomid a small piiuture liki tin prick of amedk , hei mas- 
ter, who was by, hail tlu ]inscnff inmd to cut the linger off 
on the spot, and it was the means of saMiig \ni htc 

The pest IS stitcd to ha\c btui lonf nul iml Swe- 

dish Lapland, ami did not pit id lii^lu i than Muon cm^k i 
|NoTwegiin LapUnd foituiulcl^ \\ i not visited with tin cala 
tally, ind, inoidei to pi»\int t lioni bcinj, inliuliucd, ill 
fuiSjduiino the m n ol it** pit\iltnec, ueii forbuldt n to be pui 
t bast cl ^ , y 

As th e a( unls\uu niMti'^t iJoi \ u d I tould i oT 1 o))t 
to obt iin )> lt( I w >0 i( n liont uii icinet cjuiiais 1 \va*= 

I induce I ibi <i i*u < { ion to ijijiS to AI Het/ius, whom I 
hi\u nienti lue IkNu wI \ liiMiig cvnimud the ujieuts ol 
luiMioi tin Jiortliein] OMiutsol tden i iiiMniltid ninu dh 
t lo) the infeiniition ol iIk go\ nun iit lu^ loiw irdcd io me llu 
5 losnll of Ins impniii s, In wbith It ipjJtn , lliii (hiring the sum 
I imi oflSSl and tlu )e n lollo me, lluit w is isricil moita- 
t li(\ nnong the inn dei .1 111 Noibolte 1 nidi iphnd ivhidiwis 
^ ittiib'ile tl to some nnwlioli eiDK pul tv in tl moss, but tint 
li , i^wtll isothei of dn fieultv it siotKliolrn, hid betn lid 
toconsidei the dsoid i bv whieh tlu\ weic ittidved, i pn 
licuhi \iiut\ol Indiopliibu I i])|) lu nkiwie, tint (ht 
dcei lie not iinfie j lenlK ubpet to im ihn (oinphnit n ui 
(hiiji lem of tlu in i n nul th t iipm >s)< nng tlu put if 
feettd, i Mnili \isi uhrwmml i soiurmus found, ilthouffh 
iiiA\hi! nuniui llu nn n I ^tjuiued I i not >,t Ixen i' 
jilain (I The most Kin li ibl \mplom )t tlnsdi oicki, which 
(oniesoii with K i! siuliUime , ik iitsti loidiiniv (egue ol 
ftir^ , (ininu whuh the u in i! ut k nid < \( n kills its owiu is, 
lod fiiolitful ( muilsioiu, tel nnntnn m dtitli 

• 1 hui im( icutiu I th i t 1U iliiiuvtU \ \ h 

reporti 1 1 1 \ ot Uu 7 c h ti ilh \ sut \ fi m tli \mt 

m'lml U 1 iiinnJ pn ln| illi ^ iK ii li li i t ilj furs ut <li ml ^ 
diinnpf if it \ < 11 

ju ntl\ f in 1 UneHth Mu 

bruij t slu i 1 I h M 1 tl n 1 t i tUts 
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ArtoulU of a fi'n))ple Appumtus for collecting the (josoi evolved 
from liquids^ mbmitted to GidvanU Action By the Rev. Mr 
A. llojiKRTSoN ./w//. Invcrkeitiung (t'oumiunicaled by the 
Author.) ^ 

This ajjparatiis i ol .1 ^iass-tubc% oi tUiv size, divided 
into three parts A, li, (\ U'tatc 1. Fi^. I ) Ih the two bend- 
ingb 1), E. l^l»o upp(T end ih elos«ib and 'h( lo\^ej immersed 
ill ^ihe fluid eontainedin the bottle V (J, U. .in' jilatinum-wiies 
inscTled through the tulkVrear the iKiuling 1) 

To use it, it is to be with hi pait ol the tube marked 
A, nearlv perpendieuhir. tlu »peii m»(! f>emg ujiwards, and the 
liquid, through >\hieh the gr. vjuiu » Jt'i to bt tnuiMiiit. 

t(HU is poured in till the tub *e fillio ‘t tip ot jniper, a little 
broader than the diameter ol mu* tube, i- now ti# be placed o^ei 
the orilice; and being eMeiul* I, on both sides, along llie lube, is 
to be held there, so that t' i whole ma^ Ik m\e?te<l, without 
spilling, into the lioltle F. p ounisl> hall‘ hlled with llu same 
fluid, The wins G. H, thi‘ii eoiniectul witli tin gaUanie 
polos and, when the c\})in em is iinished, the gas c volvod al 
the wire (i, will be eo’hiu'd < tlu' part of llie tube A, and that 
Iroin the wire IL at (‘, m tin maiinei ivpie^'nli'd in the tigiire, 
the displaced fluid deseendi.it »mo the Ik'IjIv 

I'he voluiJK's of th(‘g'ise>n‘ \1 h um ei tamed hj liiMd nations on 
the tube, or they ni.i} be . j iialelx lianslcneil nuo '■nKifr'/ars, 
by the aid of a piieumalK tn agli ^ tlu gas at ( , asu lulmg into 
one jar, upon the tube beint turned up, while the gas at A oc- 
cupies the part of it on each ale of the bind 1 ) ; and this, after- 
wards, u))Oii a proper inrluiatain of tin lube, also ascends into 
anothei , so lliat each oi u» ui inaj be ixauuned by itself 
Should it be wished to reiombeu them, it may be done without 
removing them from the tiihi, ont by holding it m) that the ga"- 
at C may rise to ih and join d*at m it, and then trniisimlting 
the electric spark between the wnes 

The advantages of tlusappar.n i- when water, or any other 
fluid, not corrosive, is to be decomposui, eon-ist in its simplicity 
and cheapiK'fas, as, by llu* aid of a bk^j vpe, it mav be mafR*'!/! . 
a lew minutes from any piece of glass luf^^jf a proper sr/e , and 
it posscssc'^ also every con\eni(‘nce of those which are more com- 
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plicat&d and expensive. From the of the w*res within it, 
being so near each other, the galvanic action is procured in its 
greatest intensity, and the products from each wire aie, never- 
' thelcss, separately obtained But, when cori osivc fluids arc used, 
such as the nitric acid (a siibstame well fitted for illustrating the 
action of galvanism in eftecling decomjiosition, on account of the 
iljlidit) with wlucli the affinity of il^ eltments is thus overcome), 
it is much more decidedly supenor The quantity of liquid used 
is comparatively ^nnll , there is a greater fatnhty of filling or 
emptying, without coniine in contact ^iih the corrosive matter; 
and, from ihoie being only one open^yig, it is more manageable, 
and there is inucli less ink c'f he fluid escapmg irom the vessels, 
and being ihiown about hv Tie piessure of the gas produced. 


A(Cimnt of int to the Ctafct of the Gteat yohanoqf* 

Kiraiaa B) the RomtiikI ( »i\niKs Sn:i\viir, late 
Monai} at llav^an 

X IIK \(i\\ stiiking picture ot lolcanu plunoinena contained 
in tlu following ‘‘‘ .cVccount,*'^ liis lust appeared in Dr SilUnan’s 
extolleiit Joiiinal It is delightiul lo oiecivc the increasing aU 
teiition of missKnary tiattllers to Natiiial History In i<»rmcr 
times, much of oni knowledge in Ull^ plejiMiig ami important 
brapdi ol sdonce was derntd Tom the missionaues; — fora 
penod, lluy ttasod to*bestow dn\ attention on it, — but, now% 
fortiinacely Ibi iheir own credit and general utility, they are cul- 
tivating it with ardoui and effect 

. Julian. 1S25 — Haily on Monday the 27th of June, we 
commonceJ our piojioscd excuision to the \olc«ino. The party 
, from the Blonde, consihletl of Loid Ifyron, Mr Ball first Lieu- 
tenant, Lieutenant Makh 11 tin. *sai\evoi, Mr Dads the Sur- 
geon, llcvcTcml ilr Bhixani lie I liaplain, Mr A. Bloxam the 
Mineralogist, Mr Dampier flu Arii'it, Mr White a son of the 
Earl of Bantry, and l\Ir Powell I\lidshipman. Maro, a prin* 
( chief of the dislrii'Lof Ilido, had been appointed by Kaa- 
Iminanu (fa\ouriU; ^«een of lauiehameha the first), Caterer 
General, and about TOO nathes under his authority^ carried our 
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luggage, pKivisions, &t‘ kv. Sir Joseph Banks, or, as mate 
familiarly styled, Joe Banks, ^ was also in attendance in his 
(livcrsilicd capacity of interpreter, gcntlcnian in waiting to Lord 
Byron, &c. &c. Tlic llegenl (Kaaluimanu), had left nothing in- 
deed undone Yo render the trip as comfortable as, her authority 
could inaLo it. Neat t(‘uij)orary houses for refreshment and 
sleeping had bceti erected, by her command, at intervals of 
twelve to fifteen miles; and the ])eople of the only inhabited 
district through which we were to pas^J, had, the week lieforc, 
been apprized of the jour 'ey ol ilu British Chief, *''' with strict 
orders to ha\o an abiindai ‘e of pigs, fowls, taro, potatoes, fccc. 
kc. in readiness for tin* su}>})lj^ of hi-, eonijiain AVIk^ii all as- 
sembled, we formed unite a numerous l)od\, and from the va- 
riety of character and dres-., the diversity m the bunk ns of tJie 
natives, bundles, ilii-easc.s, portmanteau'-, calabashes, kettles, 
buckets, pan-,, haski'ls, ice. icc with two hammocks, b\ way of 
equipage, slung on long jiole and each borne by lour men, made 
a lively and grotesque appearance, while jiassing in single file, 
along th(* narrow wiiKlmg-jialJi which fonm'd oin only road. 

For the first four miles, the country w,is uiK\en and open, 
and IxMutifully sprinkkd with '-mgle iri^s, clumps and groves 
of the biead-friiit, the lauala (pa/aZeaz/s), and lutui, or candle- 
tree We then (dine to a wood, lour niiks in width, llie out- 
skirts of which exlnlnted some of the iieliest .ind mo>t delight- 
ful foliage I have e\cr setn It was composed principally of 
lofty and wide-sjireading caiidle-tretN, vJiose whitish leaves and 
blossoms afforded a strong contrast with the dark grcc'n of the 
various (n*e])ci*s, which liimg in !n\iirious festoons and pen- 
dants, from their very tops to the ground, forming thick and 
dec])Iy shaded bowers lound their trunks The interior, how- 
ev(T, was far less interesting, ))resenting nothing but an almost 
imjicnctrablc thicki’t on both sides of the path, 'riiis was ex- 
cessively lough and fatiguing, ('oii'.isting entirely of loose and 
pointed fragments of lava, wliicli, from their irregularity and 
sliarpncss, not only tore and cut our shoes, but constantly en- 
dangered our feel and ankle" aUo Tlie high brake, ginger, &tc. 
which border and overhang the path were filled with the r|ii’i 
of the night, and, from their wetuess,^'V ‘'d guatly to the un- 
pleasantness of the w^alk. An hour anu a half, liowever, saw 
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us sifely ilirough, and reftesliing ourselvcb in the charming 
groves with which the wood was here again edged. 

The remaining distance, of near thirty miles, was very much 
of one character. The path consisted solely of a bed of black 
lava, so smooth in many places^ as to endanger tailing, and still 
shewing the configuration of the molten stream, as it had rolled 
down the gmdual descent of tlie iiionnlairij led midway through 
a strij) oi* open, uncultivated country, from three to five miles 
wide, skirled on both sides by a ragged and stinted wood, and 
covered \Nith grass, fern, and low ^Ijrj^bs, piineipally a speciesof 
the whoillt-beriy Tlurowere nojjiouse'^ neai the path, but 
the thatch oi* a a)ttag(‘, or tlu lising smovt, seen occasionally, 
ill llie ('dgeof the woods, sluwed iliat it w.is not an uninhabited 
region. Fttr on the light and west, the mounlains Mouna Kca 
and Moiina Roa were distiuctl} mmIiIc, and on the left and east, 
ut an equal distance, the ocean, witliit'' hon/A>n, Iroin the height 
at winch we ^kwed it, luingling with the s' v 

Wo dined thirteen miles lioin tiu* ba>, in the -hade of a large 
candle-tree, wliere a party of people from the neighbouring set- 
tlements, wer(* walling to see (In ‘Sun luii in Ikrekania mai,’' 
(llieguat Clncf iiom Hutain), as lhe\ called land Rvron j^bout 
two miles fuithcr, we <aine to the houses vUcttd for our lodg- 
ings the first mght thinking it, howesti, t 'o eaiJy to lie by 
foi the rest of the day, after witni-'smg a daiue fierformed by a 
con]n;in> from the sunounding districts, we haste ned on, intend- 
mg lo sleep at the next* houses, ten iinles deiant. Rut night 
oveitook us before we ivach^'d tliem, and peiceiving the ruins 
of two luitt, a few rods from our path wl lurritKl aside to them, 
just as daikness began tv) s(*t in The sticks forming thcii frames, 
weic vil) that icinaiuul, but the i Luulers soon covered them with 
leaves, Oiid spread tlu ground witli fresh fun, before laying the 
finals which vvcie to he our beds. 

^ “•Our arri\al and eiK-*anjnncnl pi odiiccd a picturesque and 
lively scene The* imii\is, wlu> »to not foud of such forced 
marches a- we had made diumg the day, were more' anxious 
for rt^ose than oursches, and a- -t)Oii as they heard of the 
d<‘termination to stop, proceeded with great aminatiotl and 
alacrity to make the preparations for the night Some 

lan for leaves aud foi the huts, some for wood for a lire— 
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some for water for our lea, &e. &C. till, in a few minutes, ovorv 
thing was in as much readiness as if we had expected at an ear- 
lier hour to remain there. The darkness, as it gathered round 
Us., rendered more gloomy bv a hea\ ily clouded bky , made the 
novelty of our situation still moi-e striking. Behind the huts, 
in the distance, an uplifted torch of ihe blazing tutui nut hen* 
and there indistinctly revealed ihe figures and costume of many 
of our attendants, sjireadlng their couches under the bu’^hes, or 
in the open air. A large lamp, susp(*ndod from the centre of 
our rude lodge, which wa^ entirely open in fjont, jircsenti'd us, 
in bolder relief, seated a < hi Turqm round T.ord Bj ron, who 
poured out “ the cup that dickers but not inebriates tlic more 
curious of our dusky companions, boib male and female, in the 
mean time, pressing in number^ about our circle, as if anxioub 

to catch the maniicrb Ihiiig as they rose." A large fire of 
brubhwooil exhibited the objects of llie fore -ground, in still 
stronger lights and shadows. Groujisof both sexes and all iiges 
were seated or standing round, wrajipcd up, from the ihilhnesx 
<if the mountain air, in their largi* mantles of wliite, black, green, 
jellow and red — some smoking their evening pipe, some throw- 
ing into the embers, and others scratching fiom them, a fish or 
potato, or other article of (IkkI — some giving a loud halloo, m 
answer to the call of a straggler just arriving— others wholly 
taken up with the proccetlings of the sailors (ookuig our su}>per, 
and all chatlcring on a hundred diffeieiit subjects, with the vo- 
lubility of* so many magpies. 

“ By daj light tlie next morning we were on ibe road again. 
At 9 o'clock vve breakfasted at the List houses put uj) for our 
accommodation on the wa}, and, by 11, liad aj rived within 
three miles of the object of our curiosity. For the last hour 
the scenery had become more iiileresliiig than it had lx^*n (lu- 
ring most of the preceding day , our path was occasicmally skirt- 
ed with groves and clusters of trees, and fringed with a greater 
vaijuPty of vegetation. Here, also, the smoke of tlic volcano was 
jvMit descried, settling in light flewy clouds to the soiitli-w^est. 
'^ur resting place, at this tune, was a delightful spot, command- 
ing a full view of the wide extent of country over which wo had 
travelled, and around it, the ocean, \ from the vast and 
almost undistinguished extent of its horizon, seemed literally au 
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^ ilIiiTiitabic sea.** The smooth green sward, under a majestic 
koa, tree (an acacia), ni*arly endrcled by thickcU of a younger 
growth, afforded a refreshing couch on whicli to take tmr lun- 
cheon. Wc t<trried, however, but for a moment, and then hur- 
ried on to the grand object before us. 

The nearer we approachal the njore heavy the column of 
smoke appeared, and excited to imenseness our curiosity to be*, 
holtl its origin. Under llie influence of this excitement we has- 
tened forward with rapid Mep, regardless of the heat of a noon- 
day sun, and the fatigue of a wali .M* thirty-six miles already 
accomplished. A few minutes befok* 12 f*\‘loek we came sud- 
*,d<^uly on the brink of a proci] cc 150 or 200 feel high, covered 
with shrulibery and tree's. Dcsi-ending lliis by .i path nearly 
peipendiculcr, we crossetl a plain half a mile in width, inclosccl, 
excejit in the direction we wore going, by the cliff behind us, 
and found ourselves a second time on the top of a precipice 400 
fc( thigh, also covered with bushes and trec«^. This, like the 
tbrmer, svvc})t off to the right and left, inclosing, in a semicir- 
cular form, a I<‘\’el space, alKiiU a (juarter of a mile broad, im- 
mediately be\on<l whicii lay the tremendous aby^,s of our search, 
emluing volunusof vapour and smoko, and labouring and grt/du- 
ing a& il‘ in irrepressible agony, from the raging ol’ tlie coiiflict- 
ing elements within its boscmi. We stood but a moment to 
take tins first distant then haolily descended the almost 
perpendicular height, and trussiHl the plain to the very brink 
of tfic crater • 

“• There are -semes to which description, and even painting, 
can do no justice, and in conveying any adeijiiate impression of 
which, they must ev(‘r fml. Of such, anokxpient traveller right- 
V ^ ^^he height, the de)>lh, the li'iiglli, the breadth, the 
combined aspect, may all Ih' correctly given, but the mind of the 
reader will remain untouched by the einotion& of admiration and 
sublimity which the eye witness ex^ieriences.'' Tlml winch here 
burst on our siglit, was, emphalically, of this kind, and to be- 
hold it without singular and dec'p emotion, demands a famiiia- 
rity wifii the more terrible phenotnona of nature, which few 
Imvc tlie c^pportupity of acquiring Standing at an elevatibn of 
IStfOfeel, we looked a liorrid gulf, not less titan eight 
tniles in circumference, directly beneath us, that, in apj^tearance, 
APRIL — JUNE 1827. u 
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we might, by a 6ii>gle leap, have plunged into Ua lowest depth* 
The hideous immensity itself, independent of the many fright- 
ful images embraced in it, almost caus^ an involuntary closing 
of the eyes against it. But when to the sight is added the ap- 
palling effect of the various umiatural and fearful noises, the 
muttering and sighing, the groaning and blowing, the every 
agonized struggling of the mighty action withm— 'as a whole, it 
is too horrible ! — ^And, on tlie first moment, I felt like one of 
my friends, who, on reaching the brink, recoiled and covered 
his face, exclaiming, C \lUt weakness, or what you please, but 
I cannot look again !” ^ ^ 

It was sufficient employment for the afternoon simply to si|ii 
and gaze on the scene, and though some of our party strolled 
about on the level above, and one or two descended a short dis- 
tance in the crater, the mo&t of our number deferred all investi- 
gation till the next moiTiing. 

From what I have already said, you will perceive, that this 
volcano differs, in one respect, from most others of which we 
have accounts : the crater, instead of being the truncated top 
of a mountain, distinguishable at a distance in every direction, 
is an immense chasm, in an upland country, near the base of 
the mountain Mouna Roa approached, not by ascending a 
cone, but by descending two vast terraces, and not visible from 
any point, at a greater distance than half* a mile ; a circumstance 
which, no doubt from the suddenness of the arrival at it, adds 
much to the effect of a first look from its brink* It is probable, 
that, originally, it was a cone, but assumed its present aspect, 
it may he centuries ago, from the falling in of the whole sum- 
mit. Of this the precipices we descended, which entirely encir- 
cle the crater in circumfereiites of fifteen and twenty miles, give 
strong evidence : they have unquestionably been formed by the 
sinking of the mountain, whose foundations had been under- 
mined by the devouring flames bencatli. One-half of the pre- 
sent depth of* the crater has been caused, in the same manner, 
at no very remote period. About midway from the top, a ledge 

I - — , * 

* The height of Mouna Roa has never becn^accurately measured, but va- 
riously estimated from 1G,000 to 18,000 fret, being thus 1000 or 2000 feet 
higher than Mont Blanc, and 5000 or 0000 fe^^Vigher than the Peak of Te- 
ncriffe. ^ 
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of latTB, in some places many rods, and in others oni(y a few 
feet wide^ extends entirely rounds (at least so far as an examina- 
tion has been made) forming a kind of gallery, to which you 
can descend in two or three places, and walk as far as the 
smoke, settling at the south end, will permit* This offset leaves 
incontestible marks of having once b^n the level of the fiery 
flood, boiling in the bottom of the crater ; a subduction of lava, 
by some subterranean channel, has since taken place, and sunk 
the abyss many hundred feet, to its present depth. 

The gulf below contains between fift^ and sixty smaller coni- 
‘ cal craters, many of which arc in constant action*^ The tops 
and sides of two or three of tlur»e arc covered with sulphur of 
mingled shades of green and yellow ; with the exception of these 
the ledge, and every thing below it, is of a dismal black. The 
cliffs above the ledge, forming the outer edge of the crater, are 
on the northern and western sides perfectly perpendicular, and 
of a red colour, every where exhibiting the marks of former 
powerful ignition. Those on the eastern side are less precipi- 
tous, and consist of entire banks of sulphur, of a delicate aud 
beautiful yellow. The south end is wholly obscured by the 
smoke, which fills that part of the crater, and spreads widSiy 
over the surrounding horizon. 

As the darkness of the night gathered round us, new and pow- 
erful effect was given to the scene. Fire after fire, which the 
glarejijf mid-day had entirely concealed, began to glimmer on 
the eye, with the first shades of the evening ; and, as the dark- 
ness increased, appeared in sutl. rapid succession, as forcibly to 
remind me of the hasty lighting of the lamps of a city on the 
sudden approac'h of a gloomy night. Two or three of the small 
craters, nearest to tlie north side, where we lodged, were in full 
action, every moment casting out stones, ashes and lava, with 
he^vy detonations, while the irritated flames accompanying them 
glared widely over the surrounding obscurity, agmnst the rides 
of the ledge and uppci cliffs, richly illuminating the volumes of 
smoke at the south end, and occasionally casting a bright reflec- 
tion on the bosom of a passing cloud. The great seat of action, 
however, seemed to be at th^ southei*n and western end, whdre 
ati exhibition of cver^varvi^ fire-workb was presented, siyp] 
ring in beauty and hublimity, all that the ingenuity of arf J 

D 2* 
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devised. Rivers of fire were seen rolling in splendid corusca- 
tion among the labouring craters ; and on one side a wliolc tukcv 
whose surface constantly flashed and sparkled with the agitation 
of contending currents. ^ 

Expressions of admiration and astonishment burst momen- 
tarily from our lips, and though greatly fatigued with our walk^ 
it was near midnight before we could yield ourselves to a sleep, 
often interrupted during the night, to gaze on the light with r(v 
newed wonder and surprize. As I laid myself down, on my mat, 
fancying the very grouull, which was my pillow, to shake beneath 
my head, the silent miisings of ray own mind were, “ Great and 
marvellous arc thy works. Lord God Almighty ; greatly art 
thou to be feared, thou King of saints,'^ 

On Wednesday, the after an early breakfast, our party, 
excepting Lient. Malden, who was ill, Mr Dampicr, w)io remain- 
ed to take a sketch, anti Mr lluggles, who chose to satisfy his 
curiosity above, preparctl for a descent into the crater. One of 
" the few pjaccs where this is practicable, was within a rod of our 
hut. For the first 400 feet, the path was steep, and from 
the looseness of tlie stones and rocks in and about it, reejUired 
caution in every movement. A slight touch was sufficient to de- 
tach them and send them bounding d(wnwards, with great ve- 
locity, to the imminent danger of all in their way. The remain- 
ing distance to the ledge, of about the same number of feci, 
was gradual and .sale, the path having turned into the J'od of 
an old channel of la\a, which ran ofPin on inclined plane, till it 
met the offset, before described, more than a quarter of a mile 
west of the place wliere wv bi^gan the descent. By tlie time we 
had all reached this spot, the natives acting as guides, with 
Messrs Bloxam and Mr Powcl, had preceded the rest of our 
number too far to l)c o\ertakeTi, and we became two parties for 
the rest of the morning ; the last, into which I fell, consisting 
of Lord Byron, Mr Ball, Mr Davies, and Mr White, with Lord 
J^ron’s servant and my native boy, to carry a canteen of water, 
the specimens wc might collect. Before descending, wchad 
provided ourselves with long canes and poles, by which we 
miglit test the soundness of any s]^)t before stepping on it, -and 
ilhmediatel y on reaching I he Icdgt*, fS^nd llie wisdom of the pro- 
c^liqn. 
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This offset is formed wholly of scoria aud lava, mostly burnt 
to a cinder, and is every where intersected by deep crevices and 
chasms, from many of which^ light, vapour and smoke, and from 
others, a scalding steam, arc* emitted. The general surface is a 
black glossy incrustation, retaining perfectly tlic innumerably 
diversified tortuous condguratioits of the lava, as it originally 
cooled, and so brittle as to crack and break under us, like ice, 
while the hollow reverberations of our footsteps beneath, suffi- 
ciently assured us of the unsubstantial character of the wljole 
mass. In some places, by thrusting, oft sticks down with force, 
large pieces would give way, disclosing fissures and holes ap- 
parently without bottom. These, however, were generally loo 
small to appear dangerous. The width of this ledge is constant- 
ly diminished, in a greater or less degrc‘c, by the falling of large 
masses from its edges into the crater ; and it is not im}>ossible 
that in some future convulsion of* the mountain, the whole struc- 
ture may yet be plunged into the abyss below. 

Leaving the sulphur banks on the eastern side beliiiid us, 
we directed our course under^thc northern to tlie western 
cliffs. As we advanced, these l)ecamc more and more jicrpen- 
dicular, till they pr(*sente(l nothing but the bare and upright 
face of an immense wall, from 800 to 1000 f*eet high, on whose 
surface huge stones and rocks hung, a})parently so loosely as to 
threaten falling at the agitation o( a breath. In many places, a 
wh'ij^ curling vapour issued from the sides and summit of* this 
precipice, and in two or Three others, streams of clay-coloured 
lava, extending almost from tliC top to tlie bottom, had cooled in 
the form of small cascades, evidently at a very recent period. 
At every step something new attracted our attention, and by 
stopping sometinic.s to l(X)k up, not without a feeling of ap- 
prehension, at the ennrnious masses over our iiead$t|^at others, 
tp gain, by a cautious appniach to the brink of the gulf, a nearer 
glance at the equally fearful depth l)clow — ^at one time, turning 
aside to ascertain the heat of a column of steam, and at anotlicr, 
to secure some unique or beautiful hpccimcn, we occiq)icd moic 
than tw<j hours, in proceeding the saune number of tiiilcs. 

.We then came to a ^po^on the u extern side, where the ledge 
widened many hundrccL^et, and terminated on the side next 
the crater, not, as in most other places, perpendicularly^ but in 
a vast heap of broken cakes and blocks of lava, loosely piled lo« 
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gcthcv as they had been shattered from above in the quakings 
of the mountain, and jutting off to the^ bottom iti a frightful 
mils of ruin. Here we had been informed, the descent into the 
depth of the crater could be most easily made ; but without a 
guide, we were at a loss what course to take, till we unexpectedly 
descried the gendomen who had preceded us, reascending. They 
dissuaded us most strenuously from proceeding further, but 
their lively representations of the difficulty and dangers of the 
way, only strengthened tlic resolution of Lord Byron to go down ; 
and knowing that the emter had been crossed at this end, we 
hastened on, notwithstanding the refusal of the guide to return 
with us. The descent was as perilou*? as it had been represent- 
ed to be, but by proceeding with great caution, testing well the 
safety of c\ery step before committing our weight to it, and of- 
ten stopping to select the course which seemed least hazardous, 
in the space of twenty minutes we reached the bottom by a zig- 
zag way, without any accident of greater amount than a few' 
scratches on the hands, from* the sharpness^f the fragments of 
lava by which wc were occasionally obliged to support ourselves. 
When about half way down, wc were encouraged to persevere, 
by meeting an islander, who had descended on the oj)po&ite side 
and made his way over. It was only, however, from the re- 
newed assurance it gave of the practicability of our attempt, 
for, besides being greatly fatigued, he was much cut and Iwniscd 
from a fall,— said the bottom was ino, ino roa-kawahi 
Ijelo,” — “ very, very bad, the ])LH;e the DcviJ.*^ He could 
be prevailed on to return with us only by the promise of an 
ample reward. 

It is difficult to Say whether sensations of admiration oi of 
terror predominated, on reaching the depth of this tremendous 
spot. looked up at the ^gantic wall, which on every side 

rose to the very sky around me, I felt oppressed, for a momeitf, 
by a sense of coni’nement to a most unpleasant degree. Either 
from the influence of imagination, or fnm the actual cfiect of 
the intense power of a vertical sun, added to the heated and sul- 
phurous atmosphere of the volcano itself, I experienced an agi- 
tation of spirits, and a difficulty of respiration, that made me 
cast a look of wishful anxiety to ourXjtt, which, at an elevation 
of feet, scented only like a bird's nest on the opposite cliiF. 
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These emotbns, however, soon passed off, and we began with 
great spirit and activity the enterprise before us. I can compare 
the general aspect of the bottom of the crater to nothing,'^at 
will give a livelier image of it to your mind, than to the appear- 
ance the Otsego would present, if the ice with which it is covered 
in the winter, were suddenly broken up by a heavy storm, and 
as suddenly frozen again, while large fragments were still toss- 
ing and dashing and heaping against each other, with the mo^ 
don of the waves. Just so’ilough and distorted was the black 
mass under our feet, only an hiyidrcdfoJd more terrific, inde- 
pendent of the innumerable cracks, fissures, deep holes and 
chasms, from which sulphur, ns vapour, steam and smoke, were 
exhaled, with a degree of heat that testified to the near vicinity 
of fire. 

We had not proceeded far, before our path was intersected 
by a chasm at least thirty feet wide, and of a greater depth tlian 
we could ascertain, at the nearest distance we dared approach it. 
The only alternative was to return, or follow its course till it 
terminated, or became narrow enough to be crossed. We chose 
the latter, but soon met an cquaUy formidable barrier in a cur- 
rent of smoke, so highly impregnated with a suffocating^gas, as 
not to allow of respiration. While liesilatiiig what to do, we 
perceived this to be swept off, occasionally by an eddy of the air 
in a direction opposite to that in which it generally settled, and 
wjpitqhing an opportunity when our way was thus made clear, 
we held our breath, and ran as rapidly as the dangerous cha- 
racter of the ground would permit, till wc gained a place be- 
yond its ordinary course. We here found ourselves unexpect- 
edly delivered also from the other impediment to our progress 
-—the chasm, which abruptly ran off in a direction far from that 
wc wished to pursue. 

We were now at aii inconsiderable distance from one of the 
largest of the conical craters whose laborious action had so great- 
ly impressed our minds during the night, and we hastened to a 
near examination of it. So prodigious an en^ne I never expect 
aga^ to behold. On reaching its base, wc judged it to be 150 
. feet high, — a huge, irregularly shapen inverted funnel of lava, 
covered with clefts jmd orifices, from which bodies of steam' 
.escaped with deafening explosions, while pale flames, ashes, 
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Slones, and lava, were proix?lled, with equal force and noise* 
from its ragged and yawning mouth. The whole formed so sin- 
guls$ and terrific an object, that, though my drawing book had 
been accidentally left with my boy, who was unwilling to de- 
scend from the ledge with us, in order to secure a hasty sketch 
of It, I porniiUed the other gentlemen to go a few yards neai'er 
than I did, \>hile I occupied myself with my pencil on a rough 
piece of blotting paper* brought by one of the party to wrap 
round the more delicate ‘ specinidfe we might collect. Lord 
Byron and his servant ascended tlie cone several feet, but found 
the heat too great to remain longer than to detach with their 
slicks a piece or fvo of recent Ia\a burning hot. 

So highly was our admiration excited by the scene, that we 
forgot tile danger to which we might be exposed, should any 
change tiike place in the currents of destructive ’\a[)ours, which 
exist in a greater or less degree in every part of the crater, till 
Mr Davis, after two or three ineffectual intimations of the pro- 
priety of an immediate departure, warned us, in a most decided 
tone, not only us a private friend, but as a professional gentle- 
man, of the peril of our situation,— assuring us that the inspra- 
tion of the air, by which we might be surroundeil, would ])ro\e 
fatal to every one of us. Wc felt ihe truth of the assertion, 
and, notwithstanding the desire we had of visiting a similar 
cone covered with a beautiful iiuruslation of sulphur, at the 
distance of a few hundred yards only from where we then wc*?^^ 
w'e Iiastily t(X)k the speediest <*ourse fiom so dangerous a sjiot, 
Tlie ascent to the ledge was not less difficult titan the dest'cnl 
had been, and for the lust few yards was almost pcrjieiidicular ; 
but we all succeeded in gaining its toj) in safety, not far from 
the path where we had in tlie morning descended the upper 
cliff. 

We reached the hut about two oVlock, nearly exliuusted witli , 
fatigue, thirst, and hunger, and had immediate reason to con- 
gratulate ourselves on a most narrow escape from sullering and 
extreme danger, if not from death. On turning . round, we 
peicetyed tlie whole chasm to be filling with thick sulphurous 
smoke,* and within half an hour, it was so completely choked * 
with it, that not an object below us was visible. Even in the 
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unconfined region ab()\c, the air became so oppressive as to 
make us think seriously of a precipitate retreat. Thh contimied 
to be the case for the greater pait of the afternoon. A miltd 
calm took place both within and without the crater ; and, from 
the diminution of noise, and the varioas signs of hclion, the vol- 
cano itself seemed to be resting from its labours. 

Towards evening the smoke again rolled off' to the soutli, be- 
fore a fresh brec/e, and every thing assumed its ordinary as- 
pect. At this time Licuteirant Maldeti, notwithstanding his 
indisposition, succeeded in "oitin^ sa ^cicut data to calculate 
the heiglit of the upper cliff He made it 900 feet, agreeing 
with the measiiicim^nt of sonu of the missionaries some months 
before. If this be correct, it is judged that the ledge cannot be 
less than (>00 feel above the bottom, thus making the whole 
depth of the crater, that >^hich I have stated Itiii the preceding 
pages to be, 1600 feet On similar grounds its circumference 
at the bottom has been estimated at a distance of from 5 tf) 7 
miles, and at its U^p from 8 to 10 

Greatly to our regret, we found it would l>c necessary to set 
off on our return caily th(‘ ne\t morning, all the provisions for 
the natives b('ing entirely expended. We could ha\e jiasstd a 
week here with undiminislicd interest, and wished to remain at 
least one day longer, to vi^^it the sulphur banks on the eastern 
side, which abound with beautiful c*rystalli/ations, and to make 
researches ou the summit Wc would ha\e been glad 
also, to have added to tke ‘Variety of specimens wc had already 
collected, es|X'cially of tin* voV'anic sjxinge, and capillary volca 
nic glass, not found on the side of the crater where we encamp- 
ed. But it was impossible, and wc made preparations for an 
early departure. 

The splendid illuminations of the preceding e\cning were 
jigain lighted up with the closing of the day. and after enjoying 
their beauty for two or tliree hours, with renewed delight, we 
sought a repose, which the fatigue of the m(i|||^t]g had rendered 
highl)^ desirable. The chattering ot the islanders around our 
cabin, and the occ.isional sound ol‘ voices in jirotracled conversa- 
tion among our own numb^Tg, had, however, hardly ceased* long 
enough to admit of sound sleep, when the volcano a^ain began 



Mr Charles Stewart's Acamut ^ihf 

roaring and labouring with redoubled aotivity> The ccwfttiuon 
of noises was prodigiously great. In additUH) to all we had be* 
fore beard, there was an angry muttering and rumbling from 
the very bowels of the abyss, accompanied, at intervals, by what 
appeared the dteperate efforts of some gigantic power struggling 
for deliverance. These sounds were not fixed or confined’ to 
one place, but rolled from one end of the crater to the other t 
sometimes seemmg to be immediately under us, when a senable 
tremor of the ground on which ve lay took place, and then 
ogmn rushing to the farthest other extremity with incalculable 
velocity. The whole air was filled with the tumult, and even 
tliose most soundly asleep, wore quickly roused by it to thorough 
wakefulness. Every monition momentarily increased, and ].iord 
Byron springing up in his cot, exclaimed, “ We shall certainly 
have an eruption — such power must hurst through every thing.” 
lie had scarcely ceased speaking, when a dense column of black 
smoke was seen rising from the crater, directly in front of us,>~ 
the subterranean struggle at the same time ccused, and imme- 
diately after, flames burst from a kirge cone, near which wc had 
been in the morning, and vvhich then appeared to have been 
long inactive. Rcd-Iiot stones, cinders, and a.shcs were also 
propelled with immense violence, to a great height, and shortly 
after the molten lava boiled over, -and flowed down the sides of 
the cone, and on the surrounding scoria, in two beautiful curved 
streams, glittering with indescribable brilliancy. ^ 

A whole lake of fire also opcncxUin a more distant part. 
This could not have bc’en less than two mile's in circumference, 
and its action was more horribly sublime than any thing I ever 
ima^ned to exist, even in tlic idler visions of unearthly things. 
Its surface had all the agitation of an ocean — ^billow after billow 
tossed its monstrous bosom in the air, and, occarionally, those 
from opposite directions met, with such violence, as to ^sli die 
fiery spray, in the concussion, forty or fifty feet high. It was 
at once the mosC^Iendidly beautiful, and dreadfully fearful of 
spectacles, and irresistibly hurried the thoughts to that lake of 
fircj from whence the smoke of torment aseendeth for eVer and 
everi No work of Him who laid thp foundations of the earth, 
ever brought to my mind the awilil revelations of his word 
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with such overwhelming impr^on : Truly wtt/> God is ter» 
rible mo^estyf^*^^ let all the nations say unto God, HoSs ter- 
rible art tJmi in thy works T 

Under the name of Pelc^ (pay-lay,) this volcano, as you may 
have seen stated in the Missionary Heralds was one of the 
most distinguished and most feared of the gods of Hawaii *. 
Its terrific features are well suited to the character and abode of 
an tinpropitious demon, and few works in nature would be 
more likely to impose thoughts of terror on the ignorant and 
superstitious, or from their destru^tit^ j ravages sooner lead to sa- 
crifices of propitiation and peace. It is now rapidly losing its 
power over the minds of the people. Not tme of the large num- 
ber in our company seemed to be at all apprehensive of it as a 
supernatural being. 

After an almost sleepless night, we early turned our faces 
homeward, not without many a lingering look behind,’’ even 
from the very entrance of our path. It was precisely 6 o'clock, 
the last of our party left the brink. Never was there a 
paore delightful morning. The atnmsphcre was perlectly clcai , 
and the air, with the thermometer at 56** Fahrenheit, j)ure and 
bracing. A splendid assemblage of strong and beautilulty con- 
trasted colours glowed around us. The bed of the crater, still 
covered with the broad shadows of the eastern banks, was ol 
jetty blackness. The reflection of the early sun added a deep 
f tdness to the western cliffs— the bright yellow of those opposite 
showed here and thei^' tinge of vermillion, while the body of 
.smoke, rising between them, hung in light drapery of pearly 
whiteness against the deep azure of the southern sky. Mouna 
Boa and Mouna Kea, in full view in the west and north, were 
richly clothed in purple, while the long line of intervening 
forests, the level over which we were passing, and the precipice 

• is the all-poweiiiil fifoddess of volcanoes, with the natives, and 

Kuauea is the hobiiation of hcr.self and her ministering deities. The coni- 
cal craters arc considen'd their liouses, where they frequently amuse them- 
sclAs by playing at ktmavc f the roaring of the furnaces, and the crackling 
of the flames, are the kani of the hur€u the music of then dance ; and the refl 
• jlaming surge is the surfucc^herein they play sportively on the rolfiAg wave« 
A spirited account of a singular meeting between Mr Ellis and his party 
with Oani, the priestebs of Pelc, is given m tlie North American. 
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by which it was encircled, tliickly covered with trees and shrul)- 
Ixjry, exhibited an equally bright and lively green. 

On gaining the lop of the first prccipict', the distant view of 
the crater and the surrounding scenery was so strikingly beauti- 
ful, that, though most of the gentlemen had preceded me, 1 
stopped long enough to secure tlie outlines of a drawing, Wc 
w^allvcd rapidly during the morning, and by 12 oVlock reached 
the houses built for our accommodation half way between the 
harbour and volcano. We detei mined to sp(*n(l the night at 
this place. After dinner, rathe dance was performed, simi- 
lar to that witnessed on our way up the mountain on Monday — 
after which wc retired early to losl — ^et off* before da\ -light the 
next morning, and reached the Bay in safety, at 1 u clock on 
Friday. 

1st avi> 01 On \i , S u n Isi us. ) 
tuffitst 2(1 I ail. 1 

Ohervathyis tmd Eipinvunfs on the (lijfl rent Ichirls of Coal 
By M, Kausien. (’ontinued from p. 29C of preceding 
%olume 

2, Chemical Ea^amt nation of Mineral Combustibl(<( 

The chemical analysis of coal, m the strict sense of the term, 
can only be guesstnl with some degree jirobability, from the 
lesults of the jiroccss of carlxmization, by comjiaring the weight 
and qualities of each of the cokes obtained, with the weight and 
condition of other cokes coming from coals, wIiojC comjiosition 
has been already determined by cliemical analysis. In such a 
ease as this, the composition of a coal might be ascertained in a 
pretty satisfactory way from the results of its carbonization. 

Such IS the principal idea which has directed M. Karsteifs 
researims. On the one hand, the learned author was convin- 
ced of this trulli, that, in order to judge of the peculiar nature 
of coals, and to ascertain the cause of tlie different manneio in 
which, not only brown coals and black coals, but, also, the 
'diflferent varieties of coal, comjiort themselves, it was necessary 
to bc^n with knowing the projwlions of carbon, hydrogen, 
oxygon and azole, which occur in these combustibles. On the 
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otlier hand, from the extreme difficulty of making such analyse!^ 
as these in the dry ^ay, M. Karsien considered it as almost im- 
possible to analyse a great number of coals in this maiUieJr. He 
therefore made choice of a certain number of mineral combus- 
tibles, which present the njost striking differences during distil- 
lation in the dry way. 

The sjiecimeiis selected, to the number of eleven, are minera- 
k>gically described, and were carefully submitted, on the one 
hand, to distillation in the dry way, and on the other to chemical 
analysis. They consisted of fossil yood and brown coal of the 
countries bordering upon the Rhine, of various black coals of 
Upper Silesia, the country of Saarbriick, of other parts of 
Prussia, and of the mines of England. To the results of his 
ele>en clumieal analyses, M. Kar.acn, In order to comj)lele the 
comparison whieh he pro^xised to himself to establish between 
the different combustibles, has added the result which MM. 
Gay Lussac and Thciiard obtained bv their analysis of beech 
wood. 

The author in this mannei forms a synoptical table of twelve 
combustibles, >\l)iclj he takes for general terms of comparison. 
This table, Ibundcd well upon M. Karsten\ analyses^as nj)- 
on the data aclniitled by M. Uorzelius in the atomic theory, 
supposes in faet, that, in each of the eombu&tiblcs essayed, a 
thousand atoms of carbon are combined with a certain number 
of atoms of oxygen and of atoms of hydrogen. The author 
'then detcrniiiies by laluidation, bow many atoms of hydrogen 
ot'cuv in eai'li of these substances, for a thousand atoms of oxy. 

Before procec'ding to the important conclusions which the au- 
thor draws from his results, it will bcij:)roper to point out briefly 
the maimer in which he proceeds. 

In the first place, M. Karsten informs u.s, that in coal he has 
in vain searched for muriatic acid, iodine, phosphoric acid, and 
oxide of chrome. The quantity of earths and oxide of iron, 
which remains after the incineration of coal, that is to say, their 
contents in ashes, is very variable. One sort of coal leaves on- 
ly 1 percent, of ashes, and consequently less tlian any i^ccies of 
’wood. In another kinfl of coal, the contents in ashes rise to 
above 20 per cent, The earths which occur in various propor- 
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tbns in the ashes of coals are in general silica, aluniina, lime and 
magneoa. The two latter «»nnionly (wcur in mnch smaller 
quantity than the others. 

The author shews by examples, that the determination of the 
contents in ashes of a coal, even in bpechiiens selected as the 
purest in a bed of this combustible, cannot, on account of the 
infinite variety of local circumstances and of position, furnish 
diita which could afford any conclusion os to the whole deposit ; 
but convinced, by more than two hundred and fifty trials of 
coal, that there exists an ei^scntial difference in the contents in 
earths, of coals of different natural dejjosits, he admits that the 
quantity which represents the coutcuts iu ashes, specially if it 
he determined b} the examination of several specimens of the 
same coal, may always be considered as a mean term which ap- 
proaches the truth. 

In respect to this determination, it is of importance to se- 
parate from the coal the foreign substances which sometimes 
occur in its natural fissures. These substances are in gene- 
ral iron pyrites and calcareous sjwr, sometimes dolomite, galena, 
blende, sulphate of barytes, carbonate of iron, selenite and 
siliceous clay. In consequence of this precaution winch the au- 
thor recommends, and because also the trials of coal on a small 
scale can only be confined to the pure mass, it is evident, that 
the contents in ^phes will always be much less in the small than 
tliey would be in the great. M. Karsten concludes from thiSj 
that, in order to be enabled to judge ofLa,caal with reference to 
its employment in the arts, it is not sufficient to know the quan- 
tity as well as the circumstances of the coke which it furnishes, 
and its contents in ashes, but it is also necessaiy to indicate in 
detml the usual state of the fissures of the coal, and to mark if 
the surfaces of these fissures arc clean, or if they are filled with 
forrign substances. 

It is in fact in this manner that the author has proceeded in 
Ms numerous trials. 

After these general remarks and many others, wMch we are 
bbhged to pass over in silence, M. Karsten describes the appara- 
tus which he employed for his eleven analyses in the diy way, 
analyses which, as we have already seen, were afterwards to 
guide hiiU in his researches, It is that which has been employed 
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by cbemistb for the analysis of Vegetable matters. It U’known 
to cOOG^t of three glass tubes, connected by two tubes of caout- 
chouc, which arc placed, the one between the first and second 
tubes, the other between the second and third. The first tube, 
destined to receive immediately the action of the Jieat, contained 
a mixture of the body to be essayed with deutoxide of copper, 
prepared by means of nitrate of copper. The second lube con- 
tained muriate of lime completely dried. The third tube, des- 
tined to receive the gases, was very narrow, and graduated by 
an accurate division into tenths of a (;ubic inch, Rhine measure. 
This latter tube conducted the gases into a mercurial apparatus. 
.The quantity of gases devclcped, was reduced to the tempera- 
ture of zero, and to the barometrical pressure of 28 inches. 
Their volume wa*! delernuiied under these conditions. For the 
absorption of the* carbonic acid 'gas, caustic ammonia was eni- 
^ ed. With regal d to the residue of gases not absorbed, 
licir volume was subtracted from the total mass of gas, accord* 
ing to the reductions indicated, and it was the difference that 
made known the real volume of carbonic acid gas. Rut tlic au- 
thor did not enter into the examination of the residuum. Was 
this pure a/ole, vs huh did not seem probable to him, or was it 
rather a mixture of azole with atmospheric air, and carbonic 
oxide gas, or even carburtlted hydrogen gas With regard to 
this, the author is not able to pronounce with ceriaiiily; he 
thinks, however, that he avoided the disengagement of carbonic 
gas, by not lilliugjthe first or decomposition lube in the 
usual manner. The following ore the peculiar precautions 
which he took. 

The first tube had a diameter of from 2.5 of a line, to 2.55, 
and a length of about nine inches. It was shut below, and open 
above. There was first introduced into it a certain quantity of 
oxide of copper, which occupied the bottom of the tube ; above 
this, was formed a layer of oxide of copper, mixed with the sub- 
stance to be decomposed ; then a layer of oxide of copper, 
without admixture, and so alternately, until there were six lay- 
ers ol^mixtiu’c in the tube, contained between two layers of oxide 
of copper, which occupied its two extremities. ^ 

*This done, at each of ^hc two extremities of the tube, above 
and below, there was }>laced a lighted lamp. The tube was thus 
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kept al an ardent heat ut the two endn. Fnim thw arrangement, 
(liere resulted that the deeumposition was produced as com^deUv ^ 
t)i as jwssible^ and that, consequently, there was no reason to 
dread the disengagement of a considerable quantity of carbonic 
oxide gas, along witli the carbonic acid gas, as happens, when a 
ungle lamp only is employed, even with the assistance of a re> i 
verberc de tole. The length of the decomposition tube, so far ’ 
from being a)i obstacle, on the contrary, allowed a simple sup- 
port to be adapted to it, suitably dispost'd for keeping it. 

In each of the analyses, there was eiuployeU O.l gramme, of 
the substance to be decomposed, after being rc<1uced to an im- 
}>alpable jiowiler, and dried at tlic tempeiuturc of boiling waUT. 
This 0.1 gramme was jioundcd, and \cry accurately mixed with 
four grammes of dculoxide of copjicr, amiplctely dried. All the 
Other usual precautions were equally taken In such an analy- 
sis, the augmentation of weight which the muriate of lime expe- 
riences, makes known the quantity of water that is formed, and 
from this the quiuitily of hydrogen disengaged is infeired. The 
(jnantity of earlionic and which is formed, makes known the 
quantity of carbon. With regard to llii.., M. Karsten admits, 
with llerzelins, that water contains ll.OC per (ciit. of hydiogeii, 
that the cubic foot (Rhino measure) of carbonic acid gas, weighs 
0.03543608 of a giainmc. and that there are 0.009797952 of a 
gramme of carbon in it ; which is much aliout the same thing, 
assaying with M. Tlienard, tliat carbonic acid is composed, of 
27.68 of carbon, and 72,32 of oxygcjvjby weight, or that, witli 
respect to volume, tlure arc in this aciil one volume of vajxiiii 
of carbon, and one volume of oxygen, condensed into a single 
volume. (Sec Thenard’s Traite dc Cliimie, I’dris, 1821, tit 1, 
p. 644 The same work says, that water is formed of 88-90 of 
oxygen, and 11.10 of Ii 3 drogcu in wdglit, or of one volume of 
oxyeq gas, and two volumes of hydrogen gas, ibid, p, 553.) 

Ofl^ie other hand, hy a direct experiment of carbonization, 
t^lKitentsin charcoal of the substance analyzed, are dotermin- 
^ for a jicrfeetly dry state of that substance. The charcoal 
obtained is then burnt, and the quantity of ashes or 
jpartliy parts calculated, that oCciir in the tenth part of a 
^gramme of tlic substance analyzed. With regard to tlie quaJii- 
tity of oxygen, it is iuforred by the way of differeucc. - For 
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this purpose, from the weight of 0.1 gramme empic^ed, there is 
subtraoted the sum of the three quatidties found for the durbini, 
the hydrogen and the ashes. The remmder indicates the quaii^ 
tity of oxygen. '' 

It is in this manner that M. Earsten has conducted the eleven 
essays mentioned above. For example, he found that coal of 
the first quality froqt the celebrated mines of Newcastle in Eng;- 
land, cold with intdmesced coke, is composed for 100 parts in 
weight as follows. 


Carbon, - -0 

84,963 

Hydrogen, 

3,207 

Oxygen, 

11,667 

Eaitby parts or ashes, 

0,863 

Total, 

100. 


Whence there follows, that proportionally, and abstraction 
made of the contents in earths, this same coal, considered then 
as a pure combustible, would bc‘ composed of 


Carbon, 

- 

B4.99 

Hydrogen, 

“ w • 

3.23 

(Oxygen, 

- 

11,78 


Total, 

100. 


If the results of all these analyses l)e glanced over, it is imme- 
diately remarked, that the relation of the quantity of carbon to 
the quantity of oxygen and hytlrogcn, which occurs in the dif- 
ftept species of mineral combustibles, decides nothing with rc- 
s^l to the nature of thc.ak'drcual thrt is obtained as a residuum 
of their distillation. The contents m carbon are seen rising from 
16 to upwards of 96 per cent. 

Thus in the varieties of coal, such of their constituent parts as 
are not carbon may remtun under four ])cr cent., and that with- 
out the combusublc ceasing to present the regular characters of 
coal. It might even be said, tliat tlic combustible, in its ex- 
femal appearance, approaches so much the more to brown coal, 
or ligmte, that its eemtentsin carbon diminish. 

In order to present a more distinct view of the relations in 
which ^e oxygen and hydrogen stand to the carbon, in the dtf- 
fei;int spedes of coal, the author has put together the substidicos 
analysed in n table, indicating^ with regard to each of bow 
AimtfM.iiT'Hii 1827. w 
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many atoms of onygon and hydrogen are found for 1000 atokns^ 
of carbon. Another table indicates, how many atoms of hydro- 
gen dte substances analysed contmn, for 1000 atoms of oxygep. 

In his calculations, M. Earsten admits, with M. Bersdius, 
that the weight* of an atom of oxygen being represented by the 
number ----- 100 

That of an atom of cai^bon is proportic||^y ex- 
pressed by - - - - 75,83 

And that of an atom of hydrogen by - 0,217 

This being settled, in oitler to verify M. Karsten'^s calculations,, 
os we have already done, it is sufficient to recollect that, in the 
undermentioned results of anal} sis, for example, with reference 
to the Ncwcasde coal, each of the quantities found, inhethor for 
the carbon, or for the hydrogen, or for tlu^ oxjgen, abstraction 
made of the contents in eartliy matters, rcjirt^senta the product 
of a number of atonis by the weight of an atom of the same 
substance. Thus, admitting with Ber/elius the alMJvc relations 
between the weight of the atoms, we easily find the relations 
that exist between the number of atoms, whetlici of carbon, or 
of hydrogen, or of oxjgen, in any one of the combustiblcH as- 
sayed, and conscxiucntly the results which M. Karsten has ex- 
hibited in several tables 

Here we sliall pul togctlur into one table tlio results of the 
twelve anal} SC'S mentioned alK)\e, and those of the subsequent 
calculations of the author, atltling, willi the \iew of rendcrjng 
the whole complete, some details wRWi M Karsten has merely 
pointed out; but we shall make no change m the author’s num- » 
hers, although we sometiinch find, on rcjX'ating lus calculations, * 
slight differonces,— which, howcviT, only bear upon the Ust 
figures, and have in all probability resultcxl from the exjHxlitious 
methods which he may sometimes have emplojed in the calcur«i 
lation of the decimals. 
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On glaiKcing nve? this table, tre pbs^-e the prcpcmdeimag proh. 
]x>rtion of oxygen and hydrogen to the carbon, in the dniyitered 
vegetable fibres ; whereas, in brown coal or lignite and black 
the projK)ttion of these two gases to the carbon diminished;— 
but we also see that this diminution docs not take place in a re^ 
laden which remains the same between the oxygen and hydro# 
gen. We come ultimately to conclude, from the facts detailed, 
that, in coals, the property of intumescing more or less depends 
solely upon the relation of the hydrogen to the oxygen, and that 
tlie^ contents in carbon have no influence in this respect. 

Thus the appearance and quantity of the charcoal, which is 
obtained a«< the residuum f the distillation of coals in the dry 
way, will enable onc' to guess with sufficient certainty what must 
be the composition of these combustibles, but, on the other 
hand, experience teaches us how much these charcoals or cokes 
furnished by distillation, \ary as to quantity and appearance. 
Employing the same degree of heat for all, as nearly as possible, 
we obtain sonietimts SO and sometimes 90 per cent, of charcoal. 
Sometimes these carbonaceous rosiduunis are in the state of the 
finest powder. Most commonly gradations without number are 
observed in them, from the stale of a conglutinated (jatter to 
the inflation of a vesiJhar matter, and almost to the appearance 
of a blackish foam It may therefore be regarded as certain, 
that scarcely two carbonacc»ous residuums will be found the com- 
^|lbsition of which is c\a(t]y the same, and that all, in the mu- 
tual relations Jof their atoms, approacli more or less to those 
which formed the object of the aliove mentioned analyses, while, 
at the same time, we can neior expect to find a perfect agree, 
ment of constituent parts 

From this extreme \ariation in the composition of coals, it is 
easy to see that all the chaipoals or cokes do not answer equally 
for all purposes, and that some particular kinds are preferable. 
If it be asked, what charcoal or coke deserves the preference in 
general, this question cannot rcreiie a positive answer. Biit 
if wishes to know for wliai determinate object a parttcuUir 
charcoal or coke is better adapted than another, tliis may, be de- 
termined by the proportion of its constituent parts. 

The richer the coal is in carbon, the more heat will it de- 
velops in burning; for, the more carbon it cout{un$,«the more 
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oxygm does it rioquir^ for its d^*om{k>eation. On the dther 
haod, the faculty of burning diminishes in the same rel^n, 
and coals oiT this dc^scription can only be bumi; with the md of a 
strong euirent of air. On account of this inconvenience^ ’and 
also because a coal ^vbicli is very poor in oxygen and hydrogen 
^ve$ little flame^ the advantage 6f being able to develope much 
heat is, as it were, annihilated in the coals with pulVcrUletit cohe^ 
having a large quantity of carbon in their composition. Pot this 
reason, in all cases where calefaction is to be operated by means * 
of gases which burn, or, in bther words, with dame, the coals 
with pulverulent coke, ha\ing a great proportion of carbon in 
their composition, must yield to the eoiils with conglutinatcd 
coke, as well as to tliosc with intumesced coke, having a large 
proportion of carbon. 

On the other hand, those coals, with pulverulent coke, answer 
best in cases in whicli the combustible is placed in immediate 
contact with the body to be heated or melted, for example, in 
the burning of lime and bricks, in the roasting of ores, and for 
welding iron in a Jorge di markhdl^ mixed with coals fumisii- 
ing a very intumesced or \e^icuL^^ tokc, and havittg much 
carbon in their composition : they would also do very well for 
ordinary fires. Coals, with intumesceHicokc, or at least those 
which swell and run in a Ingli degree, do not answer well for 
such puqwses, wlien employed by themselves, because, from their 
swelling too much in the grate, tliey prevent the acc'css of tlic 
air, or rather render the disengagement of the decom|JOscd air 
difficult, and thus oppose the activity of tlie draught. 

In cases where it is required to produce a very intense heat, 
these Cj^k would not answer, because they would ^ve out a 
livdg^elting heat, which, though strong enough while it lasU 
etjl^ould not keep up for any ti^c. An excellent* combus- 
fJble for this latter object is furnished by the coal with conglu- ’ 
tinated coke, whether it have much or little carbon in its com- 
positbni; but it answers still better for the use of a flame-fur- 
nace, if it passes into coal with intumesced coke. ^ 

For common house fires, for healing steam**engme$, for the 
sendee of brewhouses and distillerids, Aiq coal with oongludnatfcd 
coke, having a large proportion of carbon, is that which answers 
because a very strong meltifig heat is not required f^r sueli 
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purposes. It ii» also employed by preference in aevi^a} cases, 
for soldering iron and steel, because ibis combustible tomh a 
natural vault, under which the proper degree of heat may^ be 
given to the metal, without exposing it to the wind of the bel- 
lows. 

The coal with conglutinatcd coke, having a smaller propor- 
tion of carbon in its composition, is also an excellent combustible 
for developing a quick, and, at the same time, sustained, heat. 
If it be less an object to obtain a strong heat, than to profit 
completely by the flame, the coals^with intumcsced coke, having 
a smaller proportion of carbon, may aiso be very advantageously 
employed. 

The coal with pulverulent coke, having a small proportion of 
carbon, is not adapted for developing a strong heat It answers 
still less for tlu& purpose, if the contents in carbon be very small 
It is then the worst sort of coal, for the heat winch it produces 
ts neither quick nor sustained 

(To be coniimied) 


On the substance talhd Fine Limn in flu Sacied Writ%ngs 
By the Rev David S( oi, M D , M. W, S , kc dommu- 
nicated by the Author * 

"W" HEN I first turned my attention to the fine linen of the Sa- 
cred Wiitings, I imagined I should soon come to a decided opi- 
nion , but, on inquiry, I found it invohed in great obscurity, 
chiefly arising from the vague terms \^blch the ancients had 
employed in describing it 

The indistinct accounts winch they have left us, will be some 
excuse, it is hoped, for the imperfections of thio essay, 4^hich 
was undertaken at the suggestion of a venerable member of this 
society, —Dr Baird, Principal of the University, and one of the 
ministers of the city. ^ 

£inen, as every one knows, is a manufacture fsom the 
-of flax, and, in correct language, has^the character of fine, wjhcn 
the manufacture is of a^suiierior quality. 

Among the Israelites, garments made of linen were worn by 


* Head befbre thq Werneihui Society, iOth Mar. 1827 
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the Levites, in contradietiiMmoii to thOBo made of fine linen^ 
worn by the priests. 

Now, if fine linen be the true translation, we are directly led 
to snppose, that it was a manufacture from the fibres 0f flaic, 
but much superior to that of common linen. In liOWer Rgypt, ^ 
Hast ,has grown as far back as history reaches ; and the art of 
making Unen of the fibres of flax has been cultivated by the 
Egyptians from time immemorial. Their eminence in this reu 
spect has long boon acknowledged, though some think that ft 
has been praised beyond its deserts. 

As the art of manufacturing linen, whatever may have been 
its quality, has always been a national pursuit among the Egyp- 
tians, tlicre arc many, even to this hour, whether they be grave 
divines, or learned grammarians, who contend, that fine linen is 
truly and strictly what has that name in the sacred writings. 

Convinced, however, that fine linen was not the right render- 
ing of the original term, Calvin, Junius, TremeUius, and others, 
have rendered it by a term denoting silk , but this rendering 
must be erroneous, if the product of the vermes bombycina lie 
meant, of which the Chinese, from the remotest antiquity, have 
formed a delicate and valuable cloth 

When these inter|)rcters, however, come to explain their inetm- 
ing, we find that it is sonielinng resembling silk, growing on 
trees, soft to the touch, and of which rich and beautiful gar- 
ments can be made, such as were worn by the Egyptian prh*st&, 
and those of high rank or in great iavoiir Poi instance, wo 
read in Genesis, that one of the Pharaohs clothed the patriarch 
Joseph in a dress of this kind. 

Now, what can this silk be but cotton, which is a downy suIk 
stance, contained in the |) 0 (l of a plant, the species of which 
grow in America, in all the isles of the Archipelago, in Pales- , 
tine, in Syria, ami especially about Thebes in Upper Egypt, ^ 
through the whole district lying on the ea^t bide of the Nile, 
west shore of the Red Sea. 

Those which produce cotton, arc, the Gossipiuin orborihiia), 
'Gosapium herbaccum, and Bouibax ceiba. The Go<;<dj[uutii ar«^ 
boreunt, in all probability, was the bhuib from which the cotton > 
of Egypt was first procured ; — about the time of th^ PtoletraO, 
it scorns ti) have been gathered from tlie Gosupium he|'b(KcnJp< 
This Bottbax mba was rather cultivated in Palesdho*' 'Tfac 

' u 
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oatton 0^' the Gossipium arbor&um nf as^'of a bright and 
whiteness. That of the Gossipium berbaceum was nothing 
fetior. What the Bombax ceiba yielded, was yellowish ; bht 
if the cloth was not so attractive, it must have been owing to the 
spinner or dyer. ^ ' 

Salmasius, in his Plinian Exerciiations, shews that the cotton- 
plant is abundant in India; and perhaps those are mistaken 
who think it indigenous in Egypt. Certainly there was a com- 
mercial intercourse betwixt Egypt and India from the earhest 
times ; and whether the cotlon-plant*was brought originally from 
India to Egyjit, or vice versa, it can grow in all warm climates. 

We agree with Dr Vincent ♦ in thinking, tlmt cotton has had 
its name from a kind of fruit growing in Crete, called Cotonean 
by Pliny, though, in the first instance, it may have come into 
our language through the French. 

Pliny tolls us, lib. xiii. cap 14 , that .Ethiopia produces some 
remarkable trees which bear wool, the nature of wliicli has been 
mentioned in the description of Arabia and India,” and again, 
lib. xii. cap. 10 , the passage referred to by l)i Vincent, They 
bear pods as large as the cotonean apples, which hurst as soon as 
iipe, and disclose balls of wool, which are made into linen W^ths 
of great value;” and still more expressly, hb mx cap. 1,, the 
upper part of Egypt, lying towards Arabia, produces a shrub, 
which some call Gossipium, many Xylon, and its wool Xylma?^ 
3y this account, we see that Pliny confounds cotton witli 
linen, for want, no doubt, ot a proper term to expiess it ; and 
Ammianas Marcellinus, hb ^ , confounds it with silk, as some 
think Virgil does in those two lines of the second Georgic 

Quid nemor. ^tluopum mulli c jneiitw lana ^ 

VfcUcraquc ut follis dopcctant tcnuia Seies . 

though, in general, hii> natural hii»tory is wonderfully correct 
* Wc may therefore, indeed, lay it down as an established fact, 
that the Greeks and Bomans, as well as the later Jews, often 
call cotton, linen, ealk, or wool, as well from imperfect know- 
ledge, 08 from careless expression ; though often they add scono 
drctimstance by which it can bo distinguished from etK)h of 
these substances. ^ 

Hie natural colour of cotton is white, and with this whiteuess 
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every o«e Is stniok «s soon as he Wx^s It. On this ^frounSt 
several learned men have thought that shethf tiniislated,,^/in«n 
in the Bnglidi Bible, comes from a Hebrew .verb, whidt aigni. > 
Ses to be wHto. j 

. whiteness, denved from nature, nod notart, cannot he 
overlooked in any good description of tbil'substance* Thu^ 
Revelations, six. and Ti. “ The armies of Heaven followed him on 
white horses, clothed m fine linen, (the <ni^na1 term is byssot^, 
white and clean.” Thus in Itidorc's Oiigincs, lib. SS. White 
robes of byss, made of a kind of coarser lint and agmn, lib. 27. 

Byss is a material excessively white and soft, which the Greidis 
call Papas.” 

It cannot be denied, however, that, by bleaching, linen can 
be made whiter even than cotton ; and from comparing Ex- 
odus xxvii. and 42. with Exodus xxxi\. and 28., wc find that 
ehesh may denote linen, strictly so called, from tins whitoflcss 
artifidally acquired. 

The truth is, if we look to the Hebrew derivation, Sltcsh is 
capable of expresang any white substance ; and accordingly it 
is sometimes used to express while marble, whiib, like other kinds 
of marble, is susceptible of a fine polish. 

The Hebrew derivation of tJiesli, howeter, docs not satisfy 
every one. Dr Reinhold Forster, in a learned tract De Byiso 
Antiquorum, and an anonymous writer in the Classical Journal, 
No. xiv., are of opinion, that shesb translated fine linen, s os 
cniginally an Egyptian term, and this opniun rests on solid 
ground. 

There is the highest probability that the Hebrews borrowed 
some terms from the Egyptians, and particularly that they bor 
rowed shesb, the name of what is rendered fine linen, as they 
cerbdnly got the knowledge of the thing, from the Egyptians. 

The Hebrews were what arc called Nomades, or shepherds who 
tended thdr herds and flocks, wherever they could find pasture, 
ese consisted their wealth, and by these diicfly they wore 
and clothed. They nrither knew nor sought aliw^the 
luxuries of life. 

The Egyptians, on the contrary) were a nation coUsidmhjy 
dvIHxed, living under a monarchical government, fixedi aa it were ' 
in tiie mil, and drawing from its produotioos wfaatnrmr cmiid 
coatribu^ to thdr convetueme or comfort, tbom pllni« 
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sure. / In sudh^ k state of society^ tbo ^fegox^t, as wdll Ha 
arts ikre cWivated* ^ ^ * 

^ Cotton, which they either got at hraie, or imported from ^ 
broad, was not neglected, and doubtless they a name£ir'^ 
the plant, as Well as the contents of the pod, but what either was 
can now be only matter of conjecture. The language of the Egyp* ' 
ttans, S|ioken in the time of the Patriarchs, is now lost, and we 
tan only judge of it from the Coptic, the state into whicii 
the Egyptian passed at the period of the Ptolemies, which, 
thougli now 8 dead language, is pre^rved in a translation of the 
Hebrew and Greek Scriptures, and a few tracts, which are of 
no fardier importance than that they arc written in this language. 

If therefoi'c, shesh^ tlie Hebrew term for fine linen, be bor« 
rowed from the Egyptians, the Coptic teaches us, that it should 
be pronounced slieshc ; Che or dwche^ chen or chenchen^ in that 
language signifying wood ; chens^ wooden wool; and chentoo^ a 
bit, jiart or portion of ivood^ often used in the Coptic New Tes- 
tament, as the proper translation of sindon. 

Now sbidon is one of two words in the Greek New Testa^ 
ment, translated linen and fine linen. If we arc guided by 
the Coptic, however, it ought to lie translated a cotton cloji or 
garment. It was in fact a cotton shawl or lobe, cither manufac- 
tured by the Zidonians, sindon being ibc way in whicli the Greeks 
pronounced Zidon, the city famed for this manufacture; or 
i«Jher according to Roland and Sir William Jones, this shawl or 
robe was brought to Arabia, Syria, and the shores of the Mediter- 
ranean, from the banks of the Indus, this river being Called 
Sind by the natives ; and in relation to wbicli the shawl or robe 
now mentioned was called Sindon by the same people. 

In the time of Solomon, hutfi, also translated fine linm in 
the Old Testament, seems to ha\c come into use among the Jews; 
but that teord is not now found in the Coptic^ though there is a 
strong presumption that it was once common. Bo or boo^ signify- 
ing wood in the saidie or dialect of Upper Egypt, is stilly pre- ^ 
sers'ed^ and may not buts^ wooden wool, I)e as easily fortnad 
team ho or ^ j as chen,s, with the same signification^ frcHn (Ae cr . 
ehmf •• V ’ 

' At any rate the Hebrews from the time of Solomon were in 
pOBsesdonof this term; and if they did not get it firomHhc 
Bgjrpttmsy* they must have gotten it from the Aratnans, Pkndaiia 
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or Indians* JProm one or othor of those, at least, If not from the 
E^y^ptians, the Greeks got this word, and adding their >own 'ter- 
motion oSi they were furnished with Byssos^ the other 
translated fine linen in the English New Testament ; and whichr 
has passed from Greek into Latin, and even the botanical lan- 
guage of the present day. 

Now, that the ideas which we have thro\m out about iiihesh^^ 
clicns, huts and byssos, arc quite correct, will further ap- 
pear, if we consider that the learned Greeks at least understood 
that byssob was the woolly product of a shrub or tree, which 
signified wood. Accordingly, when they had occasion to speak 
of this shrub or tree, they, sometimes gate it the name 
which every novice in Greek knows to signify loopd^ and its 
product, just deferred to, criozf/?i?w?i^ or ttwdcn x&ooU which 
is the literal translation of byssos. 

The same phraseology is used by l^linV) who copies servilely 
from the Greeks. On this subject he ii^es .fjjhuy or ; 

lava jryJimu or Itgven. 

The Latins, too, have a term, commonlj, though erroneously, 
translated fine linen, of which there arc no traces in Greek. 
This is c«;/;rtsws, ^\hicb, from a list of Indian plants made by 
Sir William Jones, ve karn to be a Sanscrit term, wgnifying 
the aitton tree, or cotton , and piobably vas adopted by the Ro- 
mans, i^hcn, in their attempts at uniicrsal empire, they first 


came into contact witli the Asiatic nations. 

Sucli arc the grounds on which think the fine linen of the 
English Bible to b(' what is now trailed cotton. To those, 
indeed, who peruse the English Bible, there is an evident rela- 
tion betwixt linen and fine linen, but tliere is no relation what- 
ever betwixt the oiiginal terms, by which these substances are 
expressed. Neither shesh nor buts, neither sindon nor byssos^' 
necessarily imply such an idea. Fine linen is entirely to be am- ^ 
aidered as a paraphrastic account of that material, whatever it be, 
denoted by each of these terms. 

We are not to be staggered in this persuasion, b^egtise this , 
material hai^thc epithet twined applied to it in the Old Testa- 
ment. Fine twined linm is a phrase* often occurring in tl^e Eng- 
lish Bible, but the translation is wrong. If fim Hnefi is to lio 
ri^tnincd, the translation must be Jine linen twined, ' ^ ^ 

Nd^ wc apprehend tljat twined is an epithet^moie suitable to 
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what is now csllod cotton, than linen^ however fine, because of 
U)e uf the filaments of cotton, compared with tl^ipse of 

linen* 4t any rate, all linen, whether fine or not, is 
and it seems rather singular, why such an epithet should be nfh 
*plie4 to fine rather than to coarse linen. 

The hangings of Ahasuerus' palace Esther i. and 8. ai'c 
said to be fastened with cords of fine linen, Perhapb cords of 
linen may be stronger than those of cotton, but the latter would 
be more flexible when the hangings were drawn, and certainly 
more agiwablo to handle ; and these circumstances are pre- 
somptions that cotton was the substance of which they wore 
made. 

In the*rcign of Janies the r-’ \th, when the common transla- 
tion of the Bible was printed, the term cotton was unknown^ and 
It was not introduced into the English language till about the 
beginning of the last century, though the manufacture of cot- 
ton, on a small scale, had been attempted during the civil wars, 
but* failed from want of capital or encouragement 

If our translators knew the thing, m all probability they 
thought they could not liettcr express what is now called cotton, 
than by using the phrase fine hneiu a phrase which all used m 
their day, and wliich, as wc have seen, had descended to 
from the Greeks and Romans, as well as the later Jews. 

But though our translator’s had the authority and example 
of almost all wnteis before their time, and in tlirfr ilay, for 
^ anslating slipsli and buts, sindoii and byssos, fine /inen ; ycl 
the phrase must be counted unfortunate, as wc believe few 
persons, even i>f good iiiidorstanding, ever dreamt, that any 
other thing is meant, than an exquisite kind of manufacture 
from the rind of the flax plant. 

From all these details, then, it is plain^ that byssos, or wliat- 
^ver term of the same meaning is used, is not to be translated 
fine Unen, which is a manufacture from flax ; nor silk, which is 
the. product of a worm; nor wool, which is the covering of a 
four-footed beast • but cotton, tht substance contained in tlie pod 
of th<^ cotton plant. 

Byssuli, in modern botanj^, denotes a downy powdery^ sub* 
stitnce, cOhnected together fine filaments, and growing ofi the 
surface of viratcr, rotten wood, or old pillars, being a gei^us 
oouiprehending several species, order and^defi^ 

the aucientS;, it >va$ the filamentous mtter 
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of die plfudi^ ^ present farming geiuis ovd^ Po* 

^ndrkh ^ss ilfonods^A ja. 

J!h 0 uumufecture of cotton has arrived at great perfection in 
this countiy. Cloths have been made fh>m it of tlie finest e^nd 
^m9^ beau^ul &bric, veiy agreeable to wear^ and most favour*^ 
ble to health* ^ , 

The same excellence of manufacture has ^een reached Jo^g 
ago by the nadves of India. With instruments the most simple 
they weave webs of astonishing slendemesb and delicacy. These 
they form into robes, which have been worn from the earliest 
times. According to Ke&rchus,^ says Arrian in his Indian 
History, “ they use a linen dress of the lint which is from trees ” 
Nay, their knowledge of vegetable lint or wool, is as did as the 
days of Herodotus. The Indians likewise possess a kind of 
plant, whidi, instead of fruit, produces wool of a finer and blot- 
ter quality than that of sheep Of tins the natives make their 
doths.^ Lib. iii. cap. 106. 

Cotton cloths are more suited to warm climates than those of 
linen. After the finest manufiictiire of hnen, the hardness of 
the fibre in some sort remains, and, on tluit account, linen cloths 
are very disageeable when the body is under perspiiation, and 
even favour the attacks of disease, \vhoreas those of cotton 
guard the health, and in A\anii rliinates are, with great pro- 
priety, worn next the skin. 

The Eg 3 rptiaiis, for this or some other reason, seem to have 
wra}iped cotton cbths about the bodies of the dead, after eilte 
baling. After washing the dead man,^ says^ Herodotus, 
lib. ii. c. 86 , “ they enclose the whole body in a wrapper of 
byssos, or cotton, with thongs of leather,'^ &c In tlic same 
manner, Mr Greaves, who witnessed the 0 }>ening pf a nmnuny, 
has these words, (Misc. Works, vol. ii, p. 519.) “ These pic* 
tures witli the gorget, were tied on with brownish lengths of 
cotton. Under these, the whole body had a covering pf fine 
linen; I think of cotton.^ 

IJ||^e bc^n informed by some of those who wore presenjt at 
t^llP^Sung of mummy, presented to this Society by 
|6traton, that it was wrapped in folds of cotton, as they 
stood it; and what struck them very much, the doth ^was vmy 
|3piirse,.aind, in comparison of Europe manufactgiOik by up 
iltadSS ^tled to the diaracte^ of fine tboug^ A 
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itnbrobdble that it ifiight be vaatly superior to any i;tfv|h(red in 
early xunes. 

iGiame account of the doth wrap];)ed about a 
wHkh wai^ carefully texamined by Dr Halley, is gwren in tho 
Philosophical Transactions of 1764}. The upper filleting was 
scarcely equal in fineness to the linens then sold in the shops 
foi* 2 s; 4 !d. the yard ; the inner filleting was coarser. 

While the cotton cloths encircling the mummies were very 
coarse, those worn by the priests and princes, and favourites of 
the great, were very fine. These were of the brightest and 
most dazzling lusti'e, and well deserved all the praises which 
they have received from the Jf^ws, as well as from the Greeks 
and Romans. 

Wc think, therefore, that Hassclquist, Beloe, and others, 
have been deceived about the coarseness of the cotton cloths of 
Egypt ; and the induction behoved to be more (‘omplete than 
any which they p<^ssebsed, before they could be justified in 
drawing so sweeping a conclusion, as they have done, in regard 
to the coarseness of the Egyptian manufacture of cotton. 

Though the cotton plant might grow in Palestine ,and Syria, 
the inhabitants had little skill in manufacturing its product 
This deficiency might help to increase the admiration \ 4 hich 
they felt when they behold what we have thought fit to trans- 
late fine linen of Egypt. Ihc courtc/Jin described in the Pro- 
verbs, vii. 16. was fully aware of the pailiahty of hdr eountry- 
for this manufacture, when she uttered these words : I 
have decked, my bed with coverings of tajxjstry, with carved 
works, with fine linen of Egypt."* 

Pausanias, in his EUucs, observes, that the cotton plant, in hii 
time, grew in Elis, but nowhere else in Greece. Of course, 
» the Greeks know little about what has been called fine linen, 
and still less about the art of weaving it. When, therefore, they 
saw that of Egypt, their surprise was awakened, and, on all 
oocasioiiB, they bestowed upon it the most splendid encomiums. 

These were taken for literal truths by the Romans, as in a 
great measure they deserved to be, and by all those natidiMt 
Aat have risen out of the ruins of their empire. 

' Our belief in those accothitb ought not, as I have already said, 
' th be by the coarse cloths which we see to be 

labemt thfe Jittuihmies, for these were intended to be fX) 4 r«e;^^and 
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even let them be m coarse aa the most ampartial observe con 
i allowf it must^etill be granl^> that we. view them with gieeat 
disadvantage, after they have been kept fallout a dead body, it 
may be, for 4000 years* 

j , , The practice of wrapping the dead body in robes of cotton, 
I have no doubt, was transmitted from the Egyptians to the 
^ewS| and when \ve read in the Gospels that the (Tucified *body 
^ of Christ was \vrapped in fine linen (sindon is the original word), 
we will not be thought too rash in asserting that this fine linen 
was cotton. 

For farther satisfaction, however, whenever an opportunity 
offers, those rolx's, in which the bodies of the dead were wrap- 
ped, ought to be carefully examined by some skilful person, that 
it may be ascertained whether they were cotton or linen, or cot- 
ton and linen intermixed. Juliii<« Pollux, wlio lived in the se- 
cond century, was of opinion, that the fine linen of liis day was 
a mixture of cotton and linen ; and ForsttT, in his tnict I)c 
,sv Aniiquorum^ is inclined to the same opinion. 

Such a mixture lias often been tried ; for the ingenuity of man 
is endless. Cotton warj), to sjx'ak leihnie?dly, Jias not at all times 
been strong enough for snp|xirting cotton w<M)f, and, therefore, 
linen warp has been preferred. 

In many cases, ho^\e^e^, it will not suit, as the cotton yarn 
does not last so long <is tlic linen ; or if, in somi* cases, it be found 
to last, its dCirability must depemd on the excellence of the ma- 
nufacture; and to such perfection has this^now been carried by 
machinery, that cotton warps of sufficient strengtli can always 
be got for supjK>rting cotloii woofs. 

Whether tlie mixture of cotton and linen was forbidden tbe 
Hebrews by their lawgiver, may be questioned ; but it is perfect, 
ly deal', tWt the mixture of linen and wool was forbidden, in 
order to prevent some idolatrous abuse, to which tliey were in- 
clined, from imitating tlic customs of their heatlicn neighbours. 

^ Cotton yarn, however, can be mixed with wwllen, especially 
that kind of it called Worsted ; but we do not much admire 
those specimens of it which we have examined. The mixture , 
of cotton and silk is far better. The substances are more of a 
kindred quality, and the cloths whicff^Tesult from the mixture^ ♦ 
if judiciously dyed, have a fine gloss and magnificent appearance. 
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Almost ever^ colour can be communicated to cotton ctoths; 
and thus garments are funiish^ unrivalled for splei^ur;ftnd 
elegance ; such as will suit the highest rank, or please the most 
improved taste ; but we cannot now stop to inquire about 
puiple^ and scarleV with which fine linen, or rather cotton^ w 
been dyed. ^ t 

'jThe manufacture of cotton cloths, dyed or printed with suck 
colours, has been pushed to an amazing extent, and muslins, dim- 
mities, chintzes, ginghams, jacconets, calicos, &c. are the result. 
Most of these names are derived froip the languages of India; 
but to give any account of these b^lonj^s to the province of Phi- 
lology, rather than to that of Natural History. 


Accomit of the Capture of a colossal Orang-Outang in the 
Island of Sumatra^ and Desciiption of its Appearance. By 
Dr Clarke Abel. Concluded from page 375. 

Description of the Reimms of the Animal 

HEAD,~The face of this animal, with the exception of the 
beard, is nearly bare, a few straggling short downy hairs firing 
alone scattered over it, and is of a dark lead colour. The eyes 
ore small in relation to those of man, and are abo^t an inch 
apart : the eyelids are well fringed with lashf"^^^*;4ie ears are 
one inch and a half in length, and barely an inllfiVn breadth, are 
closely applied to the head, and resemble those of man, with the 
exception of wanting the lower lobe. The nose is scarcely 
raised above the level of the face, and is chiefly distinguished 
by two nostrils three-fourths of an inch in breadth, placed ob- 
liquely side by side. The mouth projects considerably in a 
mammillary form, and its opening is very large ; when closed, 
k the lips appear narrow, but are in reality half an inch in thick- 
ness. The hair of the head is of a reddiah brown, grows from 
behind forwards, and is five inches in length. Tlie beard is 
handsome, and appears to have been curly in the animal’s liiR^ 
time, and approaches to^ chesnut colour; it is about* three 
inches long, springing very gracefully from the upper lip near 
AfSlL— JUNE 1827. ; F 
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tM ABgteai of the ib the Ibrm of inustachtioei i^beoce dew 
acending^itimm with thatbf jtbe dun,, the )v^hole havhig -^ 
present a rekf wavy aspect The iaceof ^ anii^vis liijiicb 
wrinkled. ‘ ‘ ^ ' 

JHands.— T he palms of the hands are very long, are quite 
naW from the wrists* and are of the colour of the face. Their 
backs, to the last joint of the fingers, are covered with bai^, 
Which inclines a little backwards towards the wristsj and then 
turns directly upwards. All the fingers have nails, which are 
sn*png, convex, and of a blj^ck colour ; the thumb reach^ to the 
first joint of the fore-finger. * 

Feet. — The feet are covered on the back with long brown, 
hair to the last joint of the toes: llie great toe is set on nearly 
at right angles to the foot, and is relatively very short. The 
original colour of the palms of the hands and the soles of the 
feet is somewhat uncertain, in consequence of the effect of the 
spirit in which they have been preserved. 

' Skin.— The skin itself is of a dark headen colour. . The hair 
is of a brownish red, but when observed at some distance, has 
a dull, and in some places an almost black appearance i but in 
a strong light it is of a light red. It is in all parts very long ; 
on the fore-arm it is directed upwards ; on the upper arm its 
general direction is downwards, but from its length it hangs 
shaggy below the arm ; from the shoulders it hangs in large 
and long fts, which, in continuation with the long hair 

on the back,ltw^? to form one long mass to the very centre ot 
the Wy. About tlie flanks tlie hair is equally long, and in 
the living animal must have descended below the thighs and 
nates. On the limits, however, of the lateral termination of the 
skin which must have covered the chest and belly, it is scanty, 
and gives the impression that these parts must have been com- 
paratively bare. Round the upper part of the back it is also 
much thinner than elsewhere, and small tufts at the junction of 
the skin with the neck ye curled abruptly upwards, correspond- 
ing with the direction of the hair at the back of the head. 

In the dimensions which I am about to give of the skin, I 
have stated that it measures from on{» extremity of the arm to 
another five feet eight inches; to this is to be added fifteen 
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inches on each side for the h&nds and wrists, which wffl render 
^e whole span of the aninael equad to eight feet two indias. 

The following are the oaettsarenients which I have made pf 
the different parts : 


Face. ft if*- 

l^ngth of the forehead from 
the commencement of the 
hair to a point between the 
eyes, , . . . 0 

From between the eyes to the 
end of the nose, . . 0 li 

From the end of the nose to 
the month, . . . 0 ^ 

From the mouth to the set. 

ting on of the neck, 

Circumferetnee of the mout, 

Skjn. 

Createst breadth about the 
centre of the skin, 3 2 

Greatest length down tla 
centre of the back, . 3 2 

Length from the extremity of 
one arm, where it is sepa- 
rated from the wrist to the 
other, .... 

Breadth of the skin from the 
situation of the os coccy. 
gis to the setting on of the 
-j, thigh, .... 14 

Across the middle of the 
thigh, .... 10 

Greatest length of the hair 
on the shoulders and back, 1 10 

MEASUUEMENT OF HANDS AND FEET. 

Front measurement ofltand. 

Length of hand fi om the end 
of the middle finger to the 
wrist in a right Hue, . 1 0 

Circumference of h'lnd over 


the knuckles, . 

0 

n 

Length of palm from 

the 


wrist, . 

* if 

C4 

Length of middle finger, 

. % 

54 

-■ —1 of fore finger, 

0 

43 


/ 


ft. w* 


Length of little finger, 0 

of ring finger 0 6 

— of thumb, 0 24 

, Baidt masurement han/i. 

Length of ring finger, . 0 6} 

— of middle finger, . 0 Cff 

— of little finger, . 0 6f 

of fore nnger, . 0 6 

— of thumb, . . 0 4 


Front measurerMint of feet. 


Length from the end of the 
heel to thehnd of the mid- 
dle toe, .... 2 

of sole of the foot, 9f 

— of middle toe, 4* 

— of ring toe, 4J 

of little toe, . 34 

of fore toe, . Sf 

- ■■■ — ■ of great toe, . 2f 

Circumference over the 
knuckles of the toes"'^ 0 9} 

Batik mettsv/ri.iient. 

I.ength of middle toe, . 0 C 

— of middle toe, . 0 54 

of ring toe, . . 0 fi 

of little toe, . . 0 5 

- ■■ of great toe. 0 44 

Measurement of the lower jaw. 

Circumference of the jaw 
round the chin, . . 0 114 

Length of tlie ramus from 
the head of the jaw to its 
base, .... 0 4 


Breadth of the ramus or as- 
cending portion of the jaw 
at a level with the teeth, • 0 2} 

Depth of the jaw at the sym- 
physis menti, . . .0 24 

F 3 f 



84 Mr Cadelfs Descripi^ Hindoo BeUo/ws. 


tffi^SUSSM^W VSBTH. 

Number of teeth $ namely, 2 
Canine, 10 ’aod 4 Incisive 

Teeth in eedbjeir.^ 


> , , Cofilna Teeth. 

Wfaolcf '^gth of lower ca- 


niiie teeth, . 

2*7 

Greatest length ofiang, . 

.2 

Smallest ditto, 

1.6 

Greatest length of the ena* 
md or exposed part of the 

« 

teeth, . . 

Part exceeding the other 

' 1.J 

teeth in length, 

*4 


i»r 

Lateral jbgeadth measured on 
a tevel with the jaw, . ^ ^ .0 

Bi^tbfrom before inwdrds, 

inelnf^ 

Whole length of the lateral,. 1*5 

Of enamel exposed, . .7 

Breadth of cutting sur&ce, .4 

Ditto of central teeth, . . >4 

The front teeth of the upper jaw 
greatly resemble those of the lower, 
with the exception of the middle in* 
dsive teeth, which are twice the 
width of the lateral ones. 


Description of the Hindoo Bellows^ inth Remarks m the ocair- 
rence a similar Bellows in Europe. By W. A. Cadsll, 
Esq. B\R.S.JL. & E., M.W.S. &c*. Communicated by the 
Author. 

Museum of the University of Edinburgh possesses a set 
of models of machines and tools used in the various trades which 
are practised in India, These models are carefully and neatly 
executed ; and, as they were made in India, they may be con* 
sidcred to be authentic and faitirful representations’!*. Amongst 
them is the Bhatee or Hindoo bellows, Plate II. It is a very 
simple machine, consisting of two leather bags. At the moutlt 
of each bag, two long, narrow, flat pieces of wood are sewed to 
the edge of the leather, so as to give the mouth of the bag the 
form of a slit, which is closed tight when the flat surfaces of the 
wooden lips arc brought together. Each bag terminates in a 
nozle ; the two nozlcs are placed in one twerc |, which conducts 
the blast to the charcoal fire placed at the mouth of the twere, 

• Ueiifd before the Wernerian Natural History Society 7th April 1827. 
t jJw merit of having fomed this interesting tet^hnological collection, is 
ilt'ijrfjiiBpli late Miss Margaret Ty tier, under whose superintendance the mo> 
made, during her residence at Patna and in the Tirhoot, from the 
g^jrar 181d*to 1821. The models represent the implements used by the dif. 
|erent classes of Hindoo and Mahometan lab< arers and artisans, and wei\ be* 
^ueath^ by Miss Tytler to the University of Edinburgh. 

X The word twere is front tuyere, French. 
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To work the bellows^ a boy is seated on the ground the 

moutlts of the two bags, holding in each hand the wic)Ad^\Kpss 
of one of the bags ; he holds open the lips of the right 
hag and draws them upwards ; when the bag is drawn 
its greatest extent, he shuts the wooden lips, and pushes them 
down towards the nozlc : by this means the air is pressed outof 
the bag through the nozle, and produces a blast : he has opemU 
ed jn a similar way with the left hand bag, so as to begin to 
produce a second blast before the 6r%t blast is at an end and 
thus working constantly wi h both Ls hands, depressing one 
whilst he raises tlse other, a continued blast of air through the 
twere is obtained- This bellows is a less perfect machine, and 
more is required from the operator, than in the common bellows: 
for the lips, which act «'is a valve, retpiirc to be opened and shut 
by the liand ; whereas, in the common bellows, the valve is 
opened by the* [ircssinvof the atmosphere, and shuts by its own 
weight , 

S(JTHU‘rat ^ describes the smiths that go about the country in 
India us making um* <if this bellows. 

Thk kind of bel!ow> mcim also in the south of France, 
where it is used by tinker^, and where I met wdth it in at 
Nimes in Languechu . The bags of the bellows were two goat 
.skins, stripped from tiu' carcase witliout any longitudinal inci- 
sion, and with the hail outward ; in other essential particulars 
the machine was like the Indian bellows. 

We may conjecture that t liis licllows was introduced into Eu- 
rope from India by the Cipries, wdio are dispersed over Europe, 
and are known in eacli country by a different namef. The 

• Soiiuerat, Voyage dans I’Inde. Tie gives a figure of the Hindoo smith's 
ai)paratus. In Denham's Travels in Northern and Central Afiica i82fi, there 
is a plate representing Negro smiths of the interior of Afriea. The bellows 
whicli they employ is small, and, from what can be seen of it in the figure, 
appears to be consCru'^ted on the same principle as the Hindoo bellows. 

i* The gipsies arc named Egyptians in an act of Parliament of Henry Vltl. j 
Errones Nubiani m LiicioH'^ Kistoria ^Ethiopica ; in Spain Gitanos, which is , 
supposed to be contracted inim Dfyptianos. Eigeuner in GerAum, Tdiinganes 
in Turkey, ^^ingai'i in Italian ; these three oppellations, OreUmann derives 
from the 5?inganes, a people ai the mouth of the Indus menttoped by The- 
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trade of smidi i» the principal and most frequent n*ade of that 
poor wandering tribe, and they practise it in various parts of 
Europe^ The Indian origin of the gipsies is indicated by thrir 
language. For Grellman and Mr Marsden have shewi^ that 
the language of the gipsies, in its words and inflections,, le* 
semblcs the Hindostanee,. of which it may be considered to be a 
dialect, and the affinity of the two languages has been confirm- 
ed by other philologistsf . Grellman infers, that the gipsies 
came from Hindostan ; he conjectures, from their manners and 
occupations, that they were of the lowest cast of Hindoos, and 
supposes that thtj^y left their country when Tiraoiir invaded In- 
dia in 1409; they are first mentioned as making their appear- 
ance in Moldavia, Wallachia, Hungary and Germany, in 1417. 


Explanation of Plate IL 

The uppermost figure is a projection on a horizontal plane, and 
shew^s the bellows composed of two leather bags, with tlicir 
wooden lips. The loop on the inner lip of each pair is for re- 
ceiving tlie hai^d. 

The lower figure is a projection on a vertical plane, in which only 
one of the leather bags is seen ; the other being concealed Irc- 
hind it. 

venot. Bohemiens in France, because it is said the first account of them in 
that country came from Bohemia. Pleyden, i. c. Heathens, in Holland. Tar!* 
tars, in Denmark. Sisech, Hindoo, i. r. Black Hindoos, by the Tersians. 
Amongst the names they gave their o>yn tribe is Sintc, whicli is supposed to 
be firom the river Sind or Indus.— Dismtuiion, Adetunff'g MUkri^ 
dates* 

• In Transylvania the gijisics carry on anotlier branch of metallurgy, the 
art of washing gold from the sand. Von Born briefe Uher mineralogische 
gegenstande : Friedwaldsky, Mineralogia Transilvaniae, in cap. de auri lotuia. 

+ A Dissertation on the Gipsies, by H. M. G. Grellmann, Professor at G3t. 
tingen, translated from the German by Matliew Ka})er, Ksq. 1787. 

Observations on the Language of the Gipsies, by AV. Marsden, Esq. ; CoJ. 
lections on the Gipsy Language, by Jacob Bryant, Esq. Both these papers 
are in the Archaeotogia, vol vii. 1785. 

Pallas, in the Neue nordische Beytriigc, Th. 3. remarks, that their kn- 
gttflge resembles the dialect of the Indian trauers he saw at Astrakan. lliese 
were from Multah, a country situated on the Indus. 

Adelung^t Mithridates. 
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; ;IaJioth%uw.the ii02leB .im^^,^^ llie, ^ 

, . . ^ ei^ jof the twere k for the b^iog i^arooal. . , 

^ A k a;p^ 4nven into th^ ground between two no^* 
u AjOzies are bound together by a thong, and the upper p^M 
the peg, which is hooked, holds down this thong, so that' the 
noales are kept firmly in their place. The top of the peg is 
seen between the two nozles in the upper figure. 

B is a mud-wall, which serves to screen the bellows from the heat 
of the fire. 

Memoir rcfjurdtng Symingto^x and Belts pretii^mons to be cbnU 
sidered the original hiventors of Steam Navigation ; being 
an Appendix to a Narrative on the Introduction and Practice 
of Steam Navigatlm^ 4*c. published in the Philosophical 
Journal for July 1825. By P. Miller, Esq. 

XIaving, in justice to the memory of my father, the late Mr 
Miller of Dalswinton, given a short account of his claim to the 
adaptation of steam to navigation, wliich appeared in the Edin- 
burgh Philosophical Journal in July 1825, I now find myself, 
in consequence of the continued and unwarrantable pcsetensions 
of others, reluctantly compelled to obtrude again on the public 
attention, in order to set these pretensions at rest. 

In my former statement I have proved, tliat, on the recormuen- 
dation of l\Ir Taylor, the tutor in my father’s family, from whose 
advice alone my father at any time received the smallest assist- 
tance on this important subject, he scut for William Symington, 
then employed at Waiilockhead mines, in spring 1788, to su- 
perintend the construction of a small steam-engine to lie used in 
the experiments he was then carrying on at Dalswinton, for pro- 
pelling vessels with wheels. In October following, the engine 
and machinery were completed, and put on board a pleasure- 
boat on the lake at Dalswinton, and completely answered the 
expectations of ,my father, and many other persons who had op- 
portunities of seeing the experiments. " 

. So much was this thef^sc, that, in 1789, my father tesolyed 
to extend his. experiments; and, in June that year, sent Sy- 
mington to Carron, with a letter to the Mtmager c# the Garron 
Company, in order to get a steam-engine constructed for a doii- 
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>ble vessel^ whic^. bad been built fc»* him at, Leith some years be- 
fore^ for the purpose of ascertaining the power of wheels in pro* 
pelling ships agdnst wind and tide. 

This engine having been accordingly placed on 
ves^ at Carron in December of that year, an experiment of its 
effect was made on the Forth and Clyde Canal. Like that ::at 
Dalswinton, it completely satisfied my father ofthepractioalnlity 
of his scheme, but the vessel having been too slight for the 
weight of the engine to attempt a voyage at sea, the apparatus 
was unshipped and laid up in the store-house of the Carron 
Company. 

Here, as noticed in my former statement, my father’s experi- 
ments stopt. Symington, who had been employed under him, 
being thereafter engaged for a considerable period in the con- 
struction of machinery at Wanlockhead Mines, was again, after 
the lapse of 12 years, employed by the late Lord Dundas, the 
chairman of the Forth and Clyde Canal Company, to superintend 
a series of experiments his Lordship was then setting on foot, for 
dragging vessels along the canal, on my father’s plan, by steam- 
boats in place of horses. In 1803, he seems to have completed 
a steam-boat or tug, called the Charlotte Dundas,” which 
took in tow two vessels of 70 tons burden each, and dragged 
them along the summit reach of the canal for 19i miles in six 
houi*s against a strong wind a-hcad. In 1801, Symington, whom 
my father always considered in the same light as he did every * 
other labourer or tradesman he employed about bis different ves- 
sels, took out letters-patent for tlic invention, — a proceeding of 
which my father was not aware till a considerable time after- 
wai*ds, and which excited his warmest indignation. 

Such being Symington’s pretensions, he comes forward in 
the year 1824, long after steam-vessels had been erected by 
others, and successfully used upon the river Clyde, and claims 
from the. Glasgow Steam-Boat Owners, a remuneration for the 
invasion of his patent-right. “ Being unable,” as he says in his 
memorial, “ to extort any thing from them by the effects of law,” 
he resolved “ to put his great confidence for relief in the muni" 
ficence of his country, the liberality of^' the pioprietors of steam- 
vessels, and the feelings of others well affected to navigation by 
the power of steam.” 
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Aft«r tiii8"'‘decIairation, is( it pbwible f(» 
tettd to any privilege or right of invention from hisf ^ 

tent? They were surreptitiously obtirined many years aft^ j^yl, 
father bad made the discbviiry known to all the world, thereby 
rendering his ietters-patent of no avail. 

^The other-person whose pretensions I find it incumbent on^ 
me to lefutej is’ Henry Bell at Helensburgh. 

In a late petition to Parliament, praying for some provirion 
in his old age, that person sets forth, That, in the year 1789, 
when only 23 years of age, he commenced experiments with the 
view of propelling vessels by the power of steam; tliat he pur- 
sued these experiments for 10 years, and was the first person in 
iKis cowntry^ who brought into practice the power of steam in 
propelling vessels against wind and tide. He calls this inven- 
tion his own, and complains that others with larger capital had . 
adopted the invention, and were bringing ruin on his head.” * 

It may be true that Bell was the first person in this country 
who attempted to turn steam navigation to a profitable use, by 
building the ‘‘ Comet” steam-vessel, and brining her to ply upon 
the river Clyde in the year 1811, for the conveyance of goods 
and passengers. But while I admit this, and in so far as it can 
be considered a merit, I have no wish to injure him; common 
justice, however, to the memory of my late father seems to re- 
quire that I should state the facts as they really are. 

' I have already noticx*d that my father was the first person 
who introduced the practical use of steam navigation, and that 
Symington-f- was the mechanic employed by him in constructing 

* — 1789 was the very year in which the success of my lather’s ei:pezi- * 
ments were very generally reported by the pul)lic press, and from which the 
young, but inventive, genius of Henry Bell, derived no doubt much assist- 
ance at its origin, and in its gi*owth; and which was likewise much and ra- ' 
pidly improved by frequent inspection of my father’s steam-vessel at Carron, 
Hn 1789, as Symington states. So much for steam-navigation being hisinven- ' , 
tion, as he is pleased to call it. ^ ; 

f My father often regretted to me having yielded to Mr Taylor’s ream* 
mendation of Symington, in place of having employed Messrs Watt ai^.Bol- \ 
' ton for his engines, and to have a^^ed himself of Messrs Taylor’s very com^ 
petent knowledge in mechanics, to have ap])Ued them to the w^heels of his 
vessels.^ , ^ ‘ 

AiEter the violent disgust he received from Symington’s conduat at Cor- " 
ron, he used not unfrequently to reproach Mr Taylor rather smartly, Ibr hav. 
ing ever thought of bringing such a person about him. This circumstance, 
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and putting m boatd his double boat Xhe first ateamreugine ever 
used for ptopeUing a vessel : this topk place in die 

M tl^ diue Henry Bell, who ira8<)rj^ally a '^obe^mai^ 
m» wrking with Mr James Inglis^ engineer, at .]^diil], af- 
terwards as an engineer sup^intending some public works in 
Glasgow; and having been applied lo by Mr Pulton from 
America, for drawings of some of the machinery in Ais 
nountry, that gentleman,” as Mr Bell says in a letter agn'et| 
by himself, and published in the Caledonian Mercury on ^h 
October 1816, ‘‘ begged me (Bell) to call on Mr Milkr of 
Dalswinton and sec how he had succeeded in his stCam-boat 
fdan, and if it answered the end I was to send him a full draw^ 
ing and description of it, along with my other machinery. This 
led me to have a conversation with the late Mr Miller, and he 
give me every information I could wish for at the time,” &c. ; 
and he adds, Two years thereafter (i. c. in 1801), I had a let- ^ 
ter from Mr Fulton, letting me know that he had constructed a 
steam-boat from the different drawings of machinery I had sent 
him, which was likely to answer the end, hut required some im- 
provements on it.” 

In’1824, Bell gave a further account his connection with Mr “ 
Fulton, in a letter addressed by him to John Macncill,v Esq. of 
Glasgow, of which the following is a literal copy. It will not be 
overlooked, that, in this account of his scientific correspondence 
with the American engineer, he makes no allusion to his inteir^'^ 
course with my father. 

Mr John McNeill Rekrisburyh 1st March 1924 

« Sir— . 1 this morning was ferered with }’our letter and in tmaur to 
jour Inqueres anent the leat Mr llohert Fulton the Amcreoan ingenais’ his 
ather was from Areshaii- but wbat plass or fumluj I canui tell but his self 

OB much as anj thing else, contributed to check the progress of steam-naviga- 
tion in this^^untr}', from its introduction in 1780-9 till 1811, by damping j 
jay &tber's OTdour at the time he had resolved to buUd another, siijifii- 
deatly strong to underlt^ke a sea voyage, and to support the weig|i| of the 
engine in which he }»roposod to liave embarked at Leitli for London ; and 
thus^ at once to have made it manifest that steam was as iqiplicabli^ to eextsU 
ing as inland navigation. Such, however,^ \vas bis bad fortune and both Mr 
Taylor and he lived long to repent afrerwards, the one for having givdlij.iRid 
, the other for having attended to, the recommendation' ; but my '^dhhr allmys 
;lleeU stroqgly disposed to encourage imd suppent genius, bvpfl it 

atrfiggling with poverty ; and not unfroquently iutd he to regret Mi miltaken 
kindness 
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«x$iib time but ha ]^bliihftd atiitiee<m Caiial l>eG^ 
roads acctuards 1 have not his boock but you will finde it in Mr 
8taahner ^^ondon it is 21s tie published it in this contray in 1804 1 thi^^^ ' 
Kr in the Tettef and of the year 1003 he on his way Co Frans dfilled on ^ 
sAd in^^his letuki hk 1804 He was brought up in the line of a painter asd 
was I'the best hande sceatcher and lickways a good inineter painter He wans 
not brought up as a ingenair,but he was employed to come to this contray to 
take drayinga of our cattln and other meshineray that leaid him in to become 
en sxvel ingenar and was (^uick in his uptake of any thing When 1 wrate to 
.the-Ameroean gOvWment the grate 3 rauility that steam navigation wold be 
to them on their rivers they apoin^ed Mr R Vulton to corspond with me 
so in that way the Amerccans gatt their first insight from your humbcl ser- 
veat KENERy BELL*’ 

l/Boals on Mr Fulton's construction were very soon afterwards 
"^brought into general use in the United States of America ; but 
it was not till twelve years after my father had empbyed steam 
in propelling the two boats erected by him, and after he bad 
given public intimation of the invention to every court in Eu- 
rope, that any of Mr I'ulton’s steara-vcssels appeared ; and not 
till tlic year 1811, being ten years after the introduction of 
them into the United States, that Bell built his vessel called the 
Comer to ply upon the River Clyde, and which was 
afterwards followed by many others. 

What I have now stated has been extracted from, and is sup- 
ported by, tlie writings and memorials of Messrs Symington 
tlod Bell, and seems to me quite sufficient to shew that the merit 
of the introduction of steam-navigation rests with my late father 
entirely ; and that the only mejit of these two persons consists in 
Ibtlowlng out the plan he had adopted, and long before promul- 
gated, of applying wheels or paddles turned by steam in pro- 
pelTing vessels at sea. 

Obsetmtimis on the^ Glaciers atid Clmate of Spitzbes'gcny rimdc 
inuring a Visit io4hat Island ; with a Reply to Mr Scoreshyy 
, Remarks. By Thomas A. Latta, M. D., M. W. S. C6j|a. 
muHicated by the Author. . " , 

T \ 

UBOCGE the medium of the Philosophical Jouiml, Octrr- 

1^. 1826, 1 laid before the public a short essay on lihe cemdi- 
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tion ^ Arbtic Sea atid Ice, in whlch^ coiroli^iVe 
mehts resulting from per^^ inyestigatjipn^ I ail^uoed the au;^ 
thority,of several voyagers, Mfho have written, on. same 
ject ; and it will be seen, that to the valuable' treatise the 
Arctic Begions, written by Mr Scoresby, I gaye^iriy tribute 
obligation. . . , 

In the course of my essay, having occasion to make a few iror 
marks on the peculiarities of the Arctic climate, I notice the in^ 

, fluence which localities nviy have in giving rise to erroneous im<» 
pressions; and the mildness of some of the sheltered bays m 
Spitzbergen, is particularized as tending to mislead the 
ment, in estimating the condition of that inhospitable country; 
and as there appears to be a want of accuracy in Mr Scoresby ’s 
remarks on t)iis subject, I have presumed to say so, and Imve 
attributed such deviation to the misleading influence of local pe* 
culiarities in the following terms : — Tlie impression formed 
by such mildness, may have divested the ingenious Mr Scoresby 
of his accustomed acuteness, whilst treating of the climate of 
Spitzbergen in his * Account of the Arctic Regions for, biassed 
by the indications of the thermometer, he reasons himself into 
the supposition, that the climate, during summer, is more tem- 
perate than in Scotland, and gives to tlje circle of perpetual 
congelation an altitude of 7791 feet, — a statement contradicted 
by facts.^ By this, I have unfortunately incurred that gentle^ 
maifs displeasure. The following statement will enable th^ 
reader to judge for himself : — ^ 

The passage in Mr Scoresbj’s Treatise on the Arctic Regions, which indu- 
ced me to make the assertion which has offended him, is the following, vol. u 
jiage 123 “ It may appear a little remarkable, that an effect of cold, ambuiit- 
ing to perpetual frost, that is observed in elevated situations, in temperate, and 
even in hot climates, does not occur on the tops of considerable ihouhtailis hi 
Rpitzbergen ; and it is really extraordinary, that inferior niountaihs, such 
Ben Nevis in Scotland, the elevation of which is only about 4380 feet, should 
sometimes effebit a crest of snow throughout the year, while in SpUzbergeh, 
where the mean annual temperature is about 30** lower than in Scotland, and ' 
the mountains little inferior in elevation, the snow should sometimes 6e ' 
wholly ^dissolved at the most considerable hcjghts.” And, biassed by the in^- , 
cations of the thermometer, which, as observed by Captain Phipps, st^obd in' 
Spitzbergen so high as 58i®; and allowing tlid usual complement of iW) yards 
of altitude for every degree of decrease, he says, — “ It will require an eleva- 
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tibn of 7791 feet fbt reducing' thkt to tWfreez^ ,^fit $ and 

bevce ve n^^j^l^on this about .^e altitude of the Inie of 
When ^st perjp^iiaUy prevails.” Now» certainly in this statement i| v; 
tihkiy stated that the'«fam/A of iho climate during summer is so gre^ 
epjk^far the sokitim of the snow^ 'even on the tops of the mountains, McH 
ouimstftnce is rendered .remarkable, when contrasted with the condition 
mpuntslns in Iqwer latitudes ; and Ben Nevis in Scotland is exemplified as 
ratofntn^ tfo crest of snow throughout the year, though nearly of the same elcr 
ration as the hills in Spitzbergen. ' Now, what other conclusion could we 
draw fW)m such a statement, than that our author meant to convey the notion, 
that afthe one place the warmth of the climate in summer is somehow so 
great, that aiUhe snow of winter, even on the Um of ihe momtains, is dissolved 
hy it, whilst, at the other place, hills of equal elevation retain their crest of 
shqw, the warmth of the climate not being sufficient for its solutim. No doubt it is 
web known that the presence of snow m summer on Ben Nevis, like that on 
^Lebanop, Mount Jura, and various sequestered nooks in the Apennines, with 
other alpine situations below t,he circle of perpetual frost, depends not on the 
fiigldity of the atmosphere, but almost entirely on local peculiarities, and is ^ 
nearly as little under the influence of climate, as the frozen stores jm our 
ice«houses ; but Mr Scoresby here does not seem to reckon on the effects of 
local' situation, but mentions the appearance as a mutter of contrast between the 
summer heat of the two countries ; and if he says the snow in Spitzbergen is not 
only ^ptirely dissolved, but if he also places the circle of congelation at a 
much greater height than we find it over Scotland, is it not distinctly impHod 
that the climate of the fonner is considered warmer during summer than that 
of the latter ? ^ 

Such, I think, is the only construction we can put on this portion of Mr 
Scoresby’s narrative. It now remains that we adduce those facts which are 
Jiostile to his allegations. They result from personal investigation; and what 
I consider of no mean importance, arc supported l)y ]Mr Scoresby’s own evi- 
dence. 

During the warmest portion of the very hot summer of 1818, 1 passed se- 
veral days on the shores of Spitzbergen. My time, otherwise unoccupied,', 
was spent in ranging through the cou.itry, in the course of which I traversed 
one of the principal glaciers, or wonderful valleys of ice, for which this strange 
land is famed. I made a short excursion inland. And whilst the ship’s crew . 
were occupied in securing the blubber of a very large whale, found dead on the ^ 
strand, I explored a considerable portion of the shore, and climbed a moun- 
tain, from the summit of which 1 had a view of the interior. These various 
excursions, afforded me ample opportunity of making observations, the result 
of ^hich, under the varied positions, alw^ays furnished, in so far as climate, 
was connected, the same uniform result. And the impression, formed on my ,, ' 
mind, was the reverse of that wdiich Mr Scoresby’s account is calculated to ., 
produce, for so far from the snow being wholly dissolved on the mounUdO;^,. 
top^ pery mountain and valley, excepting tracts along the shore, 
in eternal snow. * , . , 

My first ^ding on Spitzbergen was in the neighbourhood of the Seven ^ 
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ieeta^ wiiicli Ue a lii^le to tbe lufftb of t&e diaitnEl wlikli' 'aepli!tat)iia.fU)i>. 
Foi^land £r<m cbe «n&i]i,in the ^dth.degi^e df noKth There, eocieeifitifkK^ 

\ where the imw had he^n wreathed, the beach was-enthrely hare. My tMif 
commisBloii being to collect epecimexiB of the various 'atdmak whk^ 
come in jny way; and meeting with few on the ^ore, but. web as had 
our constant attendants at sea $ 1 was induced, notwithstanding the dense 
mist which enveloped the interior, to ftdlow the course of a vaUej leading 
land, and had not gone a great way ere the snow became .general, .dmd when 
the mist lightened for a moment, it disclosed one vast solitary wild of monotian^ 
ous whiteness, and, as it bore not the smallest traces of any living thing, 1 
retraced my steps, Such appearances were certainly indicative of ,a low in- 
land temperature, since the snow, even on the lower gnumds, remained un» - 
dissolved. 

I next directed my steps towards one of the chief icebergs, and prompted by 
curiosity, having ordered the boat to meet me at the other side, 1 resolved to 
traverse this stupendous mass on foot. During this very hazardous excur- 
sion, 1 had an opportunity of witnessing such phenomena as went to prove, 

• not only the lowness of the inland temperature, and the little elevation of 
the circle of freezing in Spitzbergen, but also the occurrence of a warmer ait 
over the beach and the neighbouring ocean. 

The seaward extremity of the iceberg terminated in a perpendicular pre- 
cipice, estimated at 200 feet high, which rested on the strand, and was wasll- 
ed by the breahers. From thence it extended inland along the valley, which, 
to a certain altitude, it completely filled The surface rose with a gentle 
slope of from 10® to 20®. On the seaward extremity, a thawing temperature, 
exerting its influence, liad not only dissolved all the snow, but also a portion 
of the ice, and thus rendered the slope more abrujit. The interior extremity, 
along with the adjoining mountains, was buried under a common covering of 
never melting snow. The mass was dell throughout, with many a yawning 
gulph, through which the tinkling of the subglacial rill, the produce of the 
melting snow and ice was heard far beneath, pursuing its course to the sea. 
These rills, indicating the action of a thawing temperature, occurred toMrarSs 
the lower extremity of the berg; it being probable that the upland country is 
subjected to per})etual frost. 

Thereadlection of these facts is impressed on my mind by an event never to 
be forgotten. The rents, with which the iceberg was every where traversed, de- 
scend, perhaps, to its very bottom. Their width, which sometimes exceeded a 
fathom or two, wu.s greatest towards the lower extremity ; and being im- 
passible, I was forced to take a circuitous route along the higher regions of 
the iceberg, where the rents could leaped across, although ^sometimes ^ 
not without danger. I bad not ascended far, ere patches of snow became com- 
mon, but so long as it was partial, the position of the rent beneath was gene- 
rally well defined, there being a marked difference of hue between the •snow 
which filled them, and the layer which wa.s spread ovei’ the deeper coloured 
ten ijfe. These crevices were not only widest towards the seaward extro>- 
mHy of the mass, but they enlarged all aloRg its centre,' so that before*! had 
reached midway across, I. was obliged to deviate still ferther, and found no 
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]fMt|0ag0 till 1 It&tl asK^ded to the vkuUty uf UH^ snow line ; theve it becenie 
necessary to proceed with the g^reatest possible caution, for the szkm^ bjftviog 
become deeper ipnd more general, hid under the almost unifoim surfimt^ 
site of danger. Where the snow completely filled the rents, as was very efteossc 
th^cosc, the danger was diminished; and though sometimes plunged to 
haunches, yet 1 esLsily extricated myself, but it sopietimes happened, that, - ' 
4)]ily a thiu covering was drifled across the mouth, incapable of sustaining any , 
weight ; one of these had well nigh proved fatal to me, for whilst, with cau< 
Uous steps, I moved forward, on a sudden njy support gave way, my extend- 
ed arms, and the resistance afforded by tny gun, suspended me for some se- 
c<prds between the opposing brinks, over a fearful chaim. After a few dan- 
gerous struggles, I.jpis enabled to extricate myself. It is impossible to de- 
pict the feelings of wis awful moment, whi3i were in nowise lessened, when, 
having gained the firm brink, I viewed the dark ; byss which bad, but a mo- 
ment before, threatened me with destruction. My fears magnified my dan- 
gars tenfold ; and, for a while, deprived me of the resolution to move, till 
Somewhat recovered from my panic. I hesitated whether I sliould proceed or rew 
turn. At length, considering that half the mass and many dangers were behind 
me, and the boat waiting on the beach before me, to which tliere was no otlier 
passage but across the iceberg, I moved on, and almost crept out the rest of 
my way, and happily readied the beach in safety, where the boat had been 
waiting for a length of time for my arrivaL 

These particulars 1 have licen induced to detail, with a view to corroborate 
what I have stated regarding the position of the snow. It will afpear, that* 
a tliawing process was in operation chiefly in the vicinity of the sea ; That, 
there, the snow- was dissolved, and the ice in a melting state, fumisliing wa- 
ter to the streamlets flowing underneath : That, as I ascended inland, 4he 
snow was first met with in patches, and at length became the uniform cover- 
ing of all the upland country. ]Mr Score^by says, vol. i. p. 103., « The up- 
per surfaces of^ icebergs are generally concave, the higher parts arc always 
covered w'itli snow, hut the lower parts (meaning the seaward extremity) in the 
^^'(atter end of every summer present a bare surface of ice.*’ Now, if such was 
the aspect which this country presented during the warmest month of a milder 
season than is common in (irecnland, when more ice liad disappeared from 
the Arctic Sea than the oldest fisherman remembered, how is Mr Scoresby’s 
statement to be reconciled with it ? 

But the actual condition of SpiUbergeii not only contradicts Mr Scoresby’a 
statement, by demonstrating unequivocally, the i»ermanency of the snow, and 
consequent lowness of temperature; it also points out the insufficiency of the 
means, the coiyoint operation of which, he thinks, produces this fancied 
warmth. A statement of these found, Arctic Itegions, vol. i. i». 125., in the 
following terms : « The weather, in the months of June, July and Auguift, 
is much clearer at Spitzbergeii than it is near the neighbouring ice, where 
most of my observations on temperature were made ; and, as such, the tern*,, 
perature of these months on shore must be wanner than at sea, and so piuch ^ 
higher, indeed, as is requisite for ofcasioning tlic dissolution of the snow, even , 
on the tops of the mountains, and this is no doubt the fact ; for, besides the 
increase of temperature produced by the prevalent clearness of theatraos- 
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ph^re, we may bring into the account the circumstance, that, from the steep- 
ness of the hills, the sun is always actually vertical, to one surface or other 
of the mountainous coast, throughout its daily course.” iBut it must be evi- 
dent, that, if such were actually the case, if serenity prevailed over the land 
where the temperature was higher than at sea, it would follow, that, as the 
interior exposed the broader surface for the sunbeams to impinge on, and as 
it is removed from the colder atmosphere of the ocean, the heat there would 
more readily accumulate, and, instead of valleys filled up, and mountains buried 
under perpetual snow, we would see the whole which had accumulated du- 
ring the storms of the long dark wdntcr night, speedily dissolved, and thus 
give rise to torrents and rivers. But, so far as we could discover, the land 
was liverless, and eternal frost prevjiiled. During a very|p:eat part of the year, 
the atmosphere is intensely c<)ld^he temperature of the winter months being 
commonly GO® or 70* below the freezing point • ; during summer it is only 
on the sea-beach that it ranges a little above 40® ; c\'en this is of rare occur- 
rence ; for the air is for the most part obscured with impenetrable fugs, (for 
the production of which sharp peaks are peculiaily adapted), so that the 
warmth of the sun’s rays is absorbed long ere it has penetrated the gloom ; 
and even duiing the short intervals of serenity, but a small proportion of heat 
can reach the surface of the eiirth, on account of the great body of air the ob- 
lique sunbeam has to traverse, and the additional resistance ojjposed to its 
progress, by the density of the cold atmosphere, whicli not only intercepts 
part of its caloric, but counteracts the influence of the small portion which 
reaches th? surface, by the frigorific emanations sent from the superjacent 
regions of frifpdity. Captain 'W'^cddell, in Ids interesting narrative of a voy- 
age to the Antarctic Ocean, so far from considering the temperature of the 
islands there elevated, attril)utes the cold of the neighbouring sea to the fri- 
gid influence of the soil ; and were S])ilzbergen not too insignificant to pro- 
duce such consequences in the norih, I doubt ^ot but the same conjecture 
might be applicable. It is an island of no great magnitude, #ttnd is mostly 
bristled into lofty peaked mountains ; the soil is refrigerated by the terrible 
severity of an almost perpetual winter, and excepting adjrnning the sea, is aT 
all seasons covered with snow ; consequently the sunbeam has very little ef- 
fect on it. The influence of these jieculiarities is not diminished by the con- 
dition of the adjoining sea, which is cither covered with ice loaded with snow, 
or open ; in which state it constantly absorbs the little heat left in the impo- 
verished sun-beams, without having its temperature elevated, this being pre- 
vented not only by the permanency of the currents, but by the sluggishness 
of the sea- jHPi at a low temperature. Its freezing point is about 4® lower 
that offtesh water, and its mobility, in that condition, being much im- 
^Kd, the revolution produced among its })jirticles goes on but iriowly, and 
cgnsequently much time raa/ be s])enl ere tlie temperature of the upper 
strata of the sea can be elevated, even to the freezing point of fresh^water ; 
nor can they attain even that by 2®, if the surfiice is strewed with ice. Un- 
der these circumstances much caloric may be abstracted from the warmer air, 
as it flows oil to the land, and there its temperature will soon be reduced to 


* How has this been aacertainad f— »E pit. 
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that of the frozen territory ; not only from the gieat affinity which melting 
snow ha's for caloric, but from the gelid state of the soil itself. 

Thus, it may be easily conceived, that the general lemperature of Sptsf* 
bergeii is always low, and that the sun docs not elevate the thermometer . 
much above the freezing point. I do not say that his power is inconsiderable ; 
for his presence in the firmament constitutes the difference between summei^ 
and winter, producing a range of temperature of probably 70* or 80*. In 
winter it falls to 40* or 60® below zero, but in summer it may be above freez* 
ing ; indeed, on the snowless grounds in the vicinity of the sea, the tempe- 
rature is sometimes elevated to between 40® and 60®: this, however,! do not 
consider as general, but as confined to the skirts of the land, where the warmer 
Sea breeze has dissolved the snow, furiiishii||||aa earthy sheltered soil, for the 
suns rays to impinge on ; and this seems the more nrobable, as, towards the in- 
terior, where the sun acts eitclusiveJy, the snow is perpetual, it is also sup- 
ported by atmospheric pheiuunena, such us I witnessed during my visit. Tlie 
wind blew from the (»ceaii, and thoiigii serenity prevailed tiicrc, so that our 
ship lying about a couple of leagues in I he oiling, was always in view, yet a 
very dense mist enveloped the land. The cause of such appearances, though 
it might ho partly looked for, in the intermixture of strata of air of different 
temperatures, and in dilfereut states of humidity, might cliiefly originate in 
the difference between the temperature of the warmer air coming from the 
sea, and frigid surface of the soU. x\s the wind from southern latitudes, 
such as prevails in .Tune, July, and August, ])asses ovx*r a sea, th^ tempera- 
ture of which during summer, when free from ic(», is elevated a lew degrees 
above freezing, it becomes loaded with moisture. In Us course towards the 


coast it is neither interrupted by himi ; nor, tlocs it encounter a colder body 
than that from which it iiuhibed its humidity; constHpieiUly, though satur^d, 
it continues serene, but as soon as intt*rriijjied by frozen mounlains, or lands, 
or seas, covered with snow«nd ice, its tem|)oralnre is reduced, .and being no 
longer able to hold its moisture iu solution, gives birth to mist, and hoar- 
®broti<ling the atmosjihore with obscurity. The.sc phenomena are well 
illustrated by the climate of Siiitzhergen. 'riiat the atljoining sea is more 
temjiemte than elsewhere in the Arctic ocean, ivs not only established by ob- 
serv.ation, but is pi*oved by the more scanty production of ice all along the 
western shores of the island, and is probably caused by the warmth of the 
feeble remnant of the Gulf Stream, which having skirted the coasts of Scot- 
land and Norway, passe^s on to Spitzbergen, and is lost among the currents in 
the frozen ocean. The Sea freezes more tardily in consequence of this, and 
a remarkable gulf, or open sea, extending even to the 80“ of northern lati- 
^ tude, lying in the direction of this current, and called the Whale Fishers’ 
Bight, is thereby ]>roduced. And what strongly points out the fact, is the cir- 
cumscribed limits of the icebergs on the western shores at Spitzbergen. TIicw 
^ terminate at the beach ; whereas iu Bafiin’s Bay, and on the cast coast of 
Old Greenland, where the temperature of the water is low, icebergs genera- 
ted m the vaUeys, stretch out into the sea, and, in the process of time, furnish ' 
repeated crops of those mounlumofis masses, found afloat on the ocean. In ' 
the sea of .Spitzbergen, however, these are never met with, for the higher ' 

• temperature of the water limits the glacier which produces them at the beach 
A1»BTL — JUNK 1827. * 
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The moist uir retains its humidity as it j)a8ses over tins vrarmer sea, but as 
ii'oon as it reaches the icefield, its caloric is abstracted, and its vapour dischar- 
ged in the farm of mist or snow ; or, if waited to the land, it dissolves the 
snow on the shore : hut ere it reachesj^the interior, it is refrigerated by the gelid 
surtUce over which it has passed ; producing, as in the former case, much hoar- 
frost and snow, by which tlie air is almost constantly obscured ; hence it is 
evident the sun's heal can jjroduce but little influence on the soil. 

On account of such a state, 1 could obtain but a very partial glance of the - 
interior ; yet Shortly alter I obtained a very satrstactory view from the sum- 
mit of a hill of considerable elevation. During tliis excursion, 1 had the plea- 
sure to l>c accompanied by Mr Scoresby himself. We landed some leagues fhr- 
tlier south than tlie scene investigation on the preceding visit, and 

whilst the crew were flensing a whale found on the licach, we directed our 
ste})s tov'ards the most accessible mountain in the neighbourhood, from the 
summit of which we enjoyed a sight of one of the wildest scenes the unOgi- 
nation can fancy. The sc«n breeze, which had formerly filled the atmospliere with 
mist, had now died away, and all was cloudless and calm. The sea was 
destitute of ice, as far as the eye could reach ; and, though the flats on the 
shore and even the higher lands on the beach had lost their covering of show, 
still the interior was every where clothed with it. Such are incontrover- 
tible fiicts, and cleai ly indicate, I think, that the warmth of the climate, 
as well as the means hy which that warmth is produced, arc nut in concordance 
with Mr ^jeorosby’s statement, since the summer heat seems insufficient for 
the .solution of the snow, even in the valleys. That such is the case seems to 
be im]died even in our author’s own words. Arctic Uegions, voh i. page 94, 
he say.s, “ The valleys of Spitzbergen o])cnuig towards the coast, and termi- 
nating in the back ground with a transverse chain of mountains, are chiefly 
filled with everlasting ice. The inland valleys at idl seasofns present a snmtf* 
and cmilimicd led of snmo; in some places divided hy considerable rivulets, but 
in otliers cMlMlng a pure nnbwken surface for many leagues ilt eiienL** Now, 
if such a Htatcmenl isS correct, and doubtless it is, it is surely at variance w|th 
the notion tliat there the circle of perpetual frost is 7791 ffiet high, or that 
the air is so temperate, that all the snow is dissolved, even on ike lops of 
the mountains* Indeed, if such wore the case, Mr Scoresby’s theory of the 
formation of icebergs would be reduced to a mere chimera. Thus, vol. i. 
p. 107, ho says, ‘‘ The time of the foundation, or first stratum of icebergs, being 
frozen, is probably nearly coeval with the land on which they are lodged ; 
their subsequent increase seems to have been produced by the congelation of 
the sleet of summer or autumn, and of the bed of snow annually accumulated 
in winter, whioh^ being partlg dissoloed by the summer sun^ becomes eoTmlidaled,, 
and oh the decline of the summer heat, frozen into a new stratum of transpa- 
,t ice. Snow, subjected by a gentle heat to a thawing process, is first con- 
^rted into large grains of ice, and these are united, and afterwards consoli- 
dated, under jijirticiilar circumstances, by the water which filters through 
among them. If, when this imperfectly congealed mass has got cooled down 
below the freezing temi)erature, by an interval of cold weather, the sun break 
out and operate on the upper surface, so as to dissolve it; the water which 
results^ runs into the porous mass, progressively fills the cavities, and being 
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then exposed to an internal temperature sufficiently low, freebies the whole 
into a solid body.” 

The largest icebergs are situated on the west side of the island ; which, as 
in all Arctic countries, is always the warmest : they occupy valleys 6heltcre4 
by ^be adjacent heights, opening towards the sea. Now, how is it ^K)ssible 
that, in such situations, the snow flake could accommodate itself io a pg.riiai 
thamnp andfreesAng agam^ if, on the adjoining mountain tops, ^1000 or 4000 
is wfudUy dmohedf Mr Scoresby, however, alleges, that 
such really happens, and thinks that these icebergs, by a continuation of this 
thawing and freezing of snow, are able, .».nut withstanding the elevated tempera* 
ture, the dismemberment from the lower edge, producing these mountain* 
ous masses found floating on the ocean, ai:^ tljc avalanches from the moun- 
tain summit,” are able,— .not only ‘‘ to prevent diminution of the parent gla- 
cier,” but to produce a “ pcri)etual h^crease.” 

Mr Scoresby finishes his remarks on my observations with the follonnng i 
What fiicts Dr Latta can bring f<irw.jrd to shew that a thawing temperature 
never occurs so high as 7701 feet I know not, especially when, by observation 
of the thermometer, I found the temperature in Spitsbergen so high as 37^ 
at midnight at an elevation of 3000 feet/’ The few facts which have been 
already produced are, in our humble opinion, sufficient for the end they have 
to serve. However, os our author seems to lay some stress on the above ob- 
servation, and adduces it for our notice, we will surely not be deemed for* 
ward if we make free with it. 

We have already noticed, that Mr Scoresby reared his estimate of the 
altitude of perpetual frost over Spitzbergen, on the most elevated temperature 
recorded there, as observed by Cominudorc Phi])ps during a voyage towards 
the North Pole. That commander, while he tarried in Vogel Sang, nea^the 
rendezvous of the present expedition under Captain Parry, pitched his tent 
on a low flat island in the sound. The position was highly favourable to the 
accumulation of the heat of the sun ; accordingly the thermometer rose, on one 
occasion in July, to Guided by wbicli observation, Mr Scoresby, al- 

lowing 90 yards of altitude for every degree of decrease, estimates the height 
of perpetual frost at 7791 feet. ‘‘ Hence,” .says he, “ we may reckon this 
aboiK- the altitude of the upper line of congelation, where frost perpetually 
prevails.” Jlnl, even at the time when Commodore Phipps noted this tem- 
perature, the mountains were covered with snow, nor did he ever see any ri- 
vulets which the licjuefactlon of snow, had the high temperature l»een gtmeral, 
would have produced. The low ice skirting the Jtorthern shores of the island 
was covered with snow^ And though it was July, the little pools on the ice 
in the neighbourhood of the Sound were sometimes frozen over. These strag- 
gling circumstances certainly shew that the high tem|>erature was local, and 
il‘ local, afforded no grounds for Mr Scorcsb)i’s calculations ; but he thinks 
otherwise, and endeavours to give stability to an untenable alligation, by 
adducing an observation of his own : “ 1 found,” says he, the temperature 
in Spitzbergen so lugh os 37'" at midnight, at an elevation of 3000 feet.” On 
this occasion 1 had again the pleastire of accoin]>anying him* . 

The thermometer, placed wniong atones in the shade on . the brm of the hilt^ 
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indicated a teiuperature of 37°; on the plain it was 44° ; the diflerenc^. then 
was 7% which, even allowing that there was a decrease of only one degree fbr 
every 90 yards of ascent, reduces the altitudes from 3000 feet, to 1800 ^t. 
Nor can this observation of Mr Scoresby's prove any thing else than that the 
circle of perpetual frost is not so high as 7791 feet ; for there is a strong pre- 
sumption tliat it M'as about its greatest altitude during our visit ; for, not 
only was the scastiii much more temperate than is common in Greenland, but 
the observation was made during the w^amicst portion of that season, and yet 
the temperature of the plain was 44° ; the difference between that and freez- 
ing is 12° ; and though we allow the full complement to every degree of dif- 
ference, perpetual freezing sliould be encountered not higlier than 3240 feet. 
No duub I the observation w^s jpude at midnight, but the temperature at 
midniglit and mi(l-da> is nearly the same ; and if the warmth near the shore 
is a good deal dependent on the breeze, tbe Iiour of observation is of less import- 
ance ; and farther, the hill was situated near the soa, xvhere the temperature 
is evidently higlier than inland. The iiiermonieter also was placed among 
stones on the brow of tholiill; these stones were small fragments of lime- 
stone, lying on a slope [lerpcndicular to the sun’s rays, and which, when they 
imbibe heat, can retain it long- Hence, the thermometer was probably higher 
than the temperature at such an elevation should have been. 1 may also notice, 
the toji and shoulders of this hill were deejily clad with snow, the lower margin 
of which was in a state of rapid solution ; but, on the hill top it was frozen so 
hard as to resist impression though leaped upon, which indicated, that, though 
a thawing tcmpcnitiire had been there, it was not permanent ; and if so on a 
hill so low, and so exposed to the sea breeze, we may conceive the condition 
of the mountainous vt'gions in the interior, particularly as the temperature 
evidently sinks as wo recede from the shore. 

Indeed, the solitary evidence of -the thermometer can afford no satisloi'tory 
Indication of the amount of altitude, as the lower regions of our atmosphere 
are very mucli under the intiuence of localities, whicii, particularly in insular 
situations, is much circumscribed Accordingly, though the thermomet^ 
usually accomjiaiiies the scientific traveller, its movements are seldom ad. 
duced in testimony of elevation. And w'c cannot help being a little asto- 
nislied at Mr Scoresby’s faith in it, and the conclusions at which, biassed by 
its indications, he has urrivetl, when we reflect <»n the peculiarities of a 
Greenland atmosphere ; and more especially, since these conclusions are most 
positively contradicted by every other phenomenon presented to the sense in 
the dreary scenery of Spitzbergen. Indeed, Ins calculations are more at va- 
riance with the enlightened views of modern science than the unphilosophical 
imtions of our forefathers, wdio fancied, that, as the ^ound became heated by 
the sun’s rays, it imparted caloric to the stratum of air in contact, which, in its 
turn, warmed the air above, and tbe temj)erature of each superjacent stratum 
thus depended on tlic proximity to the source of w^armth ; but, since it is now 
established, that the decrement of caloric depends on the increase of capacity 
which air acquires by the diminution of density, it is evident, that, until be- 
yond' the reach of the influence of the pecikiarities of local situation, the evi- 
% deuce of the theriiiottieter is inadmissible, and even then its movements are 
3 
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rendered irregular by numerous circumstances, which no aUow(tticc <»m' ' recti- 
fy, nor caution prevent *. 

If we diverge from the equator, descend in the ocean, or mount into the 
atmosphere, we gerieraUy encounter a decrease of temperature. If such were 
regular and uniform, the tliermomcter would afford a good criterion to deter- 
mine height^ depths or d^crerice of latitude ; but this method, from numerous cir- 
cumstances, is quite inapplicable. The irregularity is greatest in the air, and 
in no country is that irregularity greater than in Greenland during the sum- 
mer months ; for the atmosjdiore there is subject to greater vicissitudes than, 
jicrhaps, in any quarter of the globe. Mr Scorcsby states, vol. i. p. 897, “ In 
the Polar Regions forcible winds blow in one place, when at the distance of a 
few leagues gentle breezes prevail. A storm fr%m the south, on one hand, ex- 
hausts its imjietuosity upon the gentle breeze bhpving olT the ice on the other, 
without prevailing in the least. Ships witiiiii the circle of the horizon may 
be seen enduring every variety of wind and weather, at. the same moment ; 
some under close reefed top-sails labouring under the force of a storm ; some 
becalmed, and tossing about, by the violence of the waves ; and otlicrs plying 
under gentle breezes from quarters as diverse as the cardinal i>oiiit8.” The 
temperature is as variable as the winds, and is entirely under their iniluence. 
It has been observed to undergo a change of many degrees within the small 
compass of an hour or so. On shore the vicissitudes are still greater, on ac- 
count of the gi*cater variety of circumstances calculated to j)rodiice it. On the 
sheltered hill side exposed to the sun, the general warmth of summer may 
be lelt, whilst on the 0 ])p()sUe side w'c may be chilled by the cold of winter. 
By the sca-side, a few vegetables spring u]) and flourish for a wdiilc, but to- 
wards the interior, neither plant nor animal is seen. Now, it must apjjcar evi- 
dent, that if we were to cjdculale on the height of continual frost by observa- 
tions of temperature made on such a suriace, the boundaries would be more 
irregular even than the surface of the soi^ff physical impossibility. Home differs 
but little from Naples in latitude, and the longitude is nearly the same ; but 
' ihe temperature of the former in summer is sometimes 12" or U"* higher thqp 
that of the latter ; but we are not to infer from that, that the circle of perpe- 
tual freezing over these differs 2000 or 8000 leet in altitude. 


* Di Lalta Mjems to be mklakeii in supiK»big, that tlie ileacnsc of teiniHsratiirc in the atmos- 
phere would be regulated by the capacities of the diflerent strata for hciit, were it not fo/ the conti- 
guity of the earth’s surface; because^ he tennKraturc olwmcKl during ascents in lialloons deviates 
farther from thia law than temperatures on mountains usually do. The .law of decrease’d«^dhig on 
capacity >iwa8 first advanced by M. Dalton, afterwaidh by l^iotcssor Leslie, and still more lately'adopted, 
foi a time, hy Mr Ivory, who was at length com iiiccd of its insiUHcicncy, and abaiukmcd it. The 
atmosphere, it is true, has only iwen explored, and that imperfectly, to the height of about four 
miles. But this partial research leaves no doubt, that ihe same weight of air hi ilte upper reglrms 
contains much more heat than below ; oi-, tliat the ilccrcase of temperature is much slower I him the 
law of capacity requires. Various reasons may be gi'.en for Uils, and, among others, that ht*at ra- 
diates copiously from the lower warmer strata u> the dilated colder regions, which, from their cold- 
ness, will, besides, absorb heat witli avidity from the fresh solar rays l>y which they are )ienetrated j 
for these rays arc well Known to have lost murh of their strength by the time they reach the lowtir 
strata. Add to tlus, tliat, when currents oetJr in the upper regions, they usually come fronra war- 
mer climate, and the lower currents from a coMer. So that, U]K>n the whole, very good reason may 
Iw given why the higher atmosphere -should be much wanner th.m the law of capeciiy requir«f.~Ei)ir. 
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Travellers in climbing mountains, generally observe a slower diminution of - 
temperature towards the base^ on account of the accumulating warmth of the 
plain. Saussure’ noticed but little difference between the temperature of 
Geneva and the elevated valley of Chamouni. On ascending Mount i^tna, 
the traveller finds the thermometer standing as high at Nicolosi as at Catania, 
though the difference of altitude is 3000 feet. Winds modify the tempera- 
ture of the air very much, as they carry along with them the heat of the soil 
over which they pass, and as tliey curl up the mountain side, they bring the 
temperature of the most elevated situation nearer to that the plain. Hum- 
boldt observed the temperature of the Peak of Teneriffe fall to within 3“ or 
4° of freezing, which differed from that of the plain 36“. But Labillaixiiev 
found the thermometer on th^* same spot much higher, whilst the difference 
amounted only to 17“ : when the latter traveller made his oTiservation, the 
wind blew from tlie arid wastes of Africa, whereas, it came from the wide 
ocean during Humboldt’s experiment. ,Oii the volcano of Antisana in the 
kingdom of Quito, the lattei- enterprising philosopher saw the thermometer 
stand so high as 60“, at an elevation of 18,000 feet, I myself carried this in- 
strumeiit three times during three successive days to the summit of Arthur Seat, 
elevated scarcely 700 feet above the plain. During the first ascent, the decre- 
ment of heat gave it an altitude of about 135 feet, and during the second of 
1755 feet, and during the third of 1350 feet, which discrepancy was chiefly 
produced by the wind. In Scoresby Sound, on the east coast of Old Green- 
land, our author observed the temperature on shore so high as 70*, and more 
oppressive than in the West Indies, whereas it was at Uie same time in the 
offing so low as 40“. If, under such circumstances, a change of wind should 
happen, and a breeze blow briskly from the ocean, whilst the observer was 
marking the descent of the thermometer, in climbing an elevation, the conse- 
quence would be, that, as the temperature of the sound was elevated by the 
local accumulation of heat, it would bo speedily cooled down to the more ge- 
neral temperature of the air of the ocean, which, as it came off fields of ice, 
plight make a diflerciicc at 30“ or 40% and this, if rigidly calculateil on, wouk! 
make an error of upwards of 10,000 feet ! Or even if no change of wind oc- 
curred, he would soon emerge from among the heated atmosphere of the bay, 
and so be subjected to the same error, and this is precisely the case with the 
little island of Spitsbergen. There, through the conjoint ojieration of the 
sun and the sea •breeze, the snow on the beach is dissolved, and the air of the 
earthy, sheltered bay, is more elevated in tcmj)erature than the surrounding 
almaspherc ; and it seems that this has been the circumstance which has mis- 
led Mr Scoresby, for he has hOvStily set down this local accumulation of heat 
as the general feature of the atmosphere throughout the island ; so he says the 
temperature over Spitzbergen is warmer than on the neighbouring ocean, « so 
much so indeed as is requisite for dissolving the snow even on the tops of the 
^ mountains.” But Spitzbergen is not an island of great magnitude, and its 
surface is much lessened by very considerable arms of the sea, and large 
sinuecs and bays which are formed in it ; ro that whilst the snow on the 
ice field on the adjoining sea is scarcely dissolved, solution is eflected on the 
tops of the mountains, and the circle of perpetual freezing elevated to 7791 

1 
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feet, the body of warmer air must be collected into a strange pyramidal form, 
which one would think the cold circumambient air would soon pull down* 

Leith, i 
21s/ 1827. f 


On the Paragrele or Protector^ from Hail By John Mujihay, 

Esq. F. L.kS., M. W. S., &a Communicated by the Author. 

Dear Sir, 

P ERMIT me to submit to your notice a few remarks on the 
subject of paragrehs^ as I have witnessed them extensively used 
in some districts abroad. 

The term implies that they arc safeguards from hail, as para- 
ionneres signify protectors from the thunder-storm ; they both 
depend on similar principles, and must stand or fall together. 
Conductors of lightiiing, if constructed on scientific principles, 
have been found an efficient guard from meteoric fire ; and 7/ai/, 
being a meteorological phenomenon dependent on, and modified 
by, the electricity of the atmosphere, it follows, that paragreles 
arc founded on the true principles of inductive science, and must 
form a sliicld of protection to the property of those cnlighjpned 
individuals whose intelligence may lead them to their adoption. 
Superstition, pale and terrified, may regard their erection as op- 
posed to the providence of Heaven, and ignorance erect its crest 
of feeble opjwsition ; but Truth defies their combined attack, and 
triumphs in the light she diffuses. If an insulated thundcr-rod 
can discharge the cloud of Hs forked and fiery elements, and 
scatter its parts to the four winds of heaven, a fortiori paragreles, 
or pointed metallic wires, infinitely multiplied, and extending 
over a vast surface, must exercise a [)ower infinitely greater. 

I consider it quite absurd to circumscribe the influence of a 
conducting rod within a given radius, as some have done ; and 
have confined it to about 300 feet, because all this must depend 
on a variety of combining circumstances, — as the comparative de- 
gree of the conducting character of the metallic rod, the mete- 
orological feature of ihcfair, as to its barometric or hygromc- 
iric state : the intensity and altitude of the cloud, and the elec- 
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trical relation between the earth and the heavens. . When I con- 
sider the electric phenomena of the fires of Si Ehw^ St Bw*be^ 
Sec., I must conclude that the distance at which 
points action the source of the thunder-storm must be very great. 

The light that tips the spire, or gilds the mast of ships at sea, 
familiar examples, as well as the electric fires that occasion- 
ally gleam on the umbrella at night during a thunder storm, 
or those that arc seen to 1‘rct the horse’s mane. The altitude of 
the storm cloud has been variously estimated, say ordinarily 
from 8000 to 10,000 perpe;idiciilai‘ feet. The fact remains certain 
and incontrovertible, that conductors do control the power of 
the lightning at this distance, and no doubt at distances still 
more remote. Our aerial electroscopes, as those of Kinnersley and 
Olliers, become charged with electric matter at no great height, 
and I have found that, in the case of the electric kite, an eleva- 
tion of 100 perpendicular feet has always yielded me as much 
electricity as I could safely manage. Prior to this happy appli^ 
cation of scientific truth, the only method of wwding off the ef- 
fects of hail consisted in dispensing the coming cloud by the 
discharge of cannon from the alpine acclivity. In Italy and 
Switzerland, at least, these destructive discharges of fragments 
of icc, are the offspring and accompaniments of tlie thunder- 
storm; and this being the case, we have powerful and presump- 
tive evidence in Aivour of paragreles; I hat meteorological phe- 
nomena arc electrical admits of no doubt, and IJcccaria, Saus- 
•siire, De Luc, Volta, &c, have incoutesti!)ly c.stahlishcd the fact. 

It appears that paragrelcs wore attemj)leil in America, on the 
principles of Dr Franklin, in the year 181!). and with boasted 
success. They have passed from the New into the Old World, 
and now prevail in France, Switzerland and Italy^ The para- ^ 
grelc in its first form, consisted of a pole crowned with a point of 
brass. From this extremity proceeded a straw rope, with a small 
cOrd composed of linen thread, passed through its centre, Bacca- 
ria and Volta having proved their conducting character. The 
description accompanying these remarks exhibits the paragrelo 
in its most improved form, and as it is now used in the Canton 
de Vaud, the Bolagnaisc and Milanaisy^ territories, &c., and re- 
commended by Sig. Arioli, Professor of Natural Philosophy in 
the University of Bologna. 
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Piunazzi of Mantua proposed^ as early as 1788, the erection 
of numerous metallic points in the fields, for the purpose of de- 
priving the clouds of their electricity, and thus preventing their 
resolution into hail. Many S 9 avans entertained the proposal as 
exceedingly plausible, especially those of the academies of Dijon 
and Arras, and called to recollection what had been previously 
stated by Guinard, Buissant, Morveau, Bcrthollet, and more 
recently by Bose and Le Normand. A few years ago, Mons. 

Apostolic of Geneva endeavoured to modify the erection of 
Finazzi by the substitution of straiv ropes, but experience 
proved them inefRcicnt The paragre'es of KApostolle had 
fallen into discredit and oblivion, when, in 18S1, Mons. Thol- 
lard, Professor of Natural Philosophy in the College of Tarbes 
in Prance, in the department of the High Pyrenees, revived 
them with sonic modifications. His proposal was to erect poles 
of willow, poplar, pine, chesnut, or other trees, armed with 
sharpened brass points, attached to a rope formed of ripe bar- 
ley or rye-straw, and raw-thread twisted throughout its extent. 
He contended that he had thus succeeded in securing a territory 
of ten conmrincft. This assurance had considerable effect, and 
excited general attention. The French journals took the lead 
in the discussion ; sonic spoke favourably, and otliers unfavour- 
ably, of the project. The Italians, on their side, did not keep 
silent on a subject so important to their interests ; and the theo- 
ry of the paragreles has been attacked and defended in France, 
Italy and Switz:rland, 

Such is a succinct account of the history of the paragreles, so 
far as I was able to obtain it. hiccd theore- 
tically from conducting rods are ®P^m. The for- 

mation of hail is a well known electric’]^;. ^^ion, and con- 
ductors of electricity are induential in changing the electric cha- 
racter, or modifying the quantity of electricity. By paragreles 
the hail or fragments of ice are softened into snow or melted in- 
to rain. The results obtained all demonstrate their value and 
importance. From the moment I witnessed them P unhesita- 
tingly pronounced a verdict in their favour. Mons. Crud Has 
the merit of having established them in the Bolognaise terri- 
tory ; Professor Chavannos in the Canton dc Vaud (who met 
with considerable opjiosition and hostilily); and Beltrami in 
Lombardy. * 
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The curious and remarkable facts and proofs which have been 
detailed in Mons. Crudes letter to Mons. Chavannesy dated S9th 
July 18S4; and those by T)r Joseph Astolfi, in his communica- 
tion to Professor Onoli, give the most decided and indisputable 
proofs of their efficacy and successful application. They should 
be planted from one to two thousand feet apart, and the higher 
elevations similarly supplied. 

During my stay at Lausanne in the summer of 1826, I had 
a good deal of conversation with Professor Chavannes on the 
subject of tlie paragrelcs he complained bitterly of the opposi- 
tion he had met with, and the attempted ridicule that had been 
cast upon him by the journals of the day, and was glad to re- 
ceive an opinion from me decidedly favourable. It may suffice 
to say, that a great^parl of the vineyards of the Canton dc Vaud 
are now guarded by paragrelcs. My inquiries as to their utility 
throughout Switzerland have been extensive, and the voice in 
their favour unanimous ; and, on the other hand, in districts that 
were not guarded, the mischief was considerable. In one case, 
in afield immediately adjoining the boundary of the paragrelcs, 
the ruin occasioned by a hail storm was complete, but it ceased 
at this limit ; as if science had stood by the paragrelcs, and had 
been commissioned by Providence to say to the destructive me* 
teor, Hitherto and no further ‘‘ Here shall thy proud force 
be stayed.’’ I am respectfully, dear sir, yours, &c. 

May 1«27. 
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, have passed iro»^’ ^ ^ 

Ay A pole . p ‘ .11 may be from 35 to 50 feet long. 

By I'he earth in which the pole is fixed to the depth of about 3 
feet, 

a, The termination of the brass-wire ; it is 3 or 4 inches higher 
than the summit of the pole, and sharpened at the point. 

TTjc brass-wire attached to the pole in all its extent, resting iu 
a "^shallow groove channelled in the wood. This brass- wire 
should be at least the 20th part of an inch in diameter. 

•; Small rings which fasten the wirir to the pole, and prevent it be- 
ing displaced. 

fty A small transverse pin, which secures the conducting wire at 
^thc bottom of the pole. 
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€y Thoms, bramblos, or fume, suri'ounding the pole, to secure it 
ft«0Ai injury* 

A^o/c— That part of the wood which enters the earth should be 
charredy to preserve it from moisture ; while the remainder of 
the pole may be varnished, the better to secure its non-con- 
ducting character* Tlie varnish of LampadiuSy composed of 
a mixture of linseed oily sulphate of coppery and Icady will be 
found rcmaikably good for this purpose* 


ObsiTvatims on the Strveture and N* iure of FhMree By 
R. E, Grant, M.])., F.R. S. E., E.L.S., W.M.S., former- 
ly Lecturer on Comparative Anatomy in Edinburgh. Com- 
municated by the Author, 

TL HE regular forms of the cells of Elustne, their close and 
exact arrangement, and the elegant foliage which they form by 
their union, early attracted the notice of naturalists; and the 
great flexibility, transparency, and ramified appearance of these 
substances, caused tliem to be universally regarded as marine 
plants, till Jussieu, by his discovery of the polypi of the Flmira 
foUmca {Mem. de FJead. 1742), assigned them a place the 
animal kingdom. The interesting observations of Jussieu on 
that sjKJcIcs, of Lfefling on the polypi and formation of the new 
cells of the F. pilosay Ellis on the structure and forms of the 
cells of many British species, Basterus on the spontaneous mo- 
tions of the small bodies which escape from the apertures of the 
cells, Pallas on the mode of formation of the cells and on the 
nature of the bullae at their summits, and of Spallanzani on the 
structure and appearance of the polypi, have shewn that these 
animals ^kdsscss a highly complicated organization, and have 
some of the characters of compound animals or zoophytes. Ellis 
has shewn that the forms of the cells vary remarkably in differ- 
ent species, presenting an obvious and useful character for their 
discrimination ; and nearly forty species of these animals, recent 
and fossil, are described by authors. No writer, however, has 
yet examined the minute structure, ihc mode of growth, /ind the 

• Read before the Wernerian Natural History Society of Edinburgh on 24th 
March 1827. . 
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tKiode of generation of Flustrae, with sufficient detail, either to 
compr^end the history of a single species, or to determine tlie 
true nature of the genus. The most accurate observers have 
unfortunately confined their observations to the skeleton, while 
those who had opportunities of examining the soft parts, in the 
living state, have been blinded by preconcdvcd hypotheses, and 
their observations are neither minute nor correct. The accurate 
and minute observations of Ellis and Pallas relate solely to the 
axis. Basterus examined these animals frequently alive on the 
coasts of Holland, and often saw the ova moving to and fro 
spontaneously on escaping from the cells ; ,but, as he maintained 
that the polypi of all zoophytes arc merely species of vermin 
infesting the surface of aquatic plants, he naturally considered 
these moving bodies, both in flustrae and in other zoophytes in 
which he likewise observed them, as polypi which had left their 
habitations, to swim about for a time in search of prey, and, 
again returned to their cells. Spallanzani observed the polypi 
bent like a bow in their cells, and supjx)scd them connected to 
the cells by their lower extremity ; he remarked the bclkshaped 
arrangement of the tentaciila around the mouth, and the con- 
stant currents towards that orifice, — ^bnt he did not perceive the 
ciliae placed on the two lateral margins of the tenlacula, and 
imagined the currents to be produced ‘‘ by the constant agita- 
tion of the arms/’ The same function has been erroneously 
ascribed to the tcntacula by most authors, and the number of 
these organs in any species has not been accurately ascertained." 
A very slight observation is sufficient to shew that the cells of 
flustrm are more isolated than they are in most zoophytes, and 
tliat the lower part of the polypus is not continuous with a cen- 
tral fleshy axis, as it is in Sertuiariae, Plumularue, Campanula- 
riae, and many other keratophytes. This circumslance early led 
to an opinion that the polypi of flustrse have no connection with 
each other, and that the whole substance consists only of a con- 
gesics of independent cells. This opinion was strengthened by 
th^ilitement of L«fling, that, when one polypus of the F. pU 
touched, the neighbouring polypi arc not affected, and 
' that, in advancing from their cells, tlfty advance without order 
or regularity. It is likewise stated by the same observer, that 
the new cells, placed around the margins of the branches, arc 
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formed by the developement of bodies which are protruded from 
the old cells contiguous to than ; and that^ in the middle 
between Uie margins of the branches, we find the old polypi,i 
the fac^i part, dead, or entirely removed from the cells. Tliese 
viewi^ regarding the nature of Flustrae, seemed to be confirmed 
by the statement of Basterus, that the ix}lypi have no connection 
with the cells, and occasionally leave them entirely to seek for 
^nourishment; and by the remarkable fact stated by Jussieu, 
that, after having retained a living flustra for a few days in a 
vessel of sea-water, he observed that nil the pohfpi had left their 
cells, and lay motionless at the bottoia of the vessel. There 
can be little doubt, from what I shall state hereafter, that this 
appearance, observed by Jussieu, consisted of the escape of the 
ox^a from their cells, and probably their fixing themselves on the 
bottom of the vessel. I have found them often fix themselves 
permanently on watch-glasses in less than six hours after their 
escape from the cells. Basterus quotes Roesel as having like^ 
wise observed the polypi to swim to and fro after leaving the 
cells, (Bast. Opusc. sub. p. 61., and Rmsel. Supp. p. 605.) The 
same sentiments are still entertained by the most distinguished 
naturalists, both regarding the independent nature of tbe cells 
of Flustra?, and their mode of formation by the successive de- 
velopement of small vesicles or genmmles which have fallen from 
the mouths of the old cells. Lamouroux states {Hut, des 
Polyp, p. 99), that, when the j)o]ypus of a flustra has attain- 
ed its full size, it discharges through the opening of its cell 
a small globular body which attaches itself near that aperture, 
increases in bulk, and soon a>ssunies the form of a new cell. 
Lamarck maintains (tom. ii, p. 154.), that the polypi of these 
animals have no communication with each other, no eonimoii 
connecting substance, and “ do not form compound animals 
that the gemmutes, or reproductive vesicles, after detaching 
tliemselvcs, fall into a determinate position beside the other 
cells ; that each polypus probably [lerislies after producing a 
single vesicle, and that tlic polypi are hence likely to be found' 
alive only near the outer margins of the branches. As the 
branches of Flustra:? almosif always expand in breadth froiiT their 
base to their free extremity, by the successive interposition of 
new rows of cells, which continually disturb the parallelism of 
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the older rows, and eause them to diverge outwards, jj^aUas 
imagined {Ekndi. Zooph p. 34.) that sometimes the same cell 
discharges two reproductive gcinmules. And as we alw;ays ob- 
serve the first cell of a new row small and deformed, he ima* 
gined that the two gcmmulos were discharged at different times, 
and tjiat the second never arrived at a perfect state. We are 
still far from being sufficiently acquainted with the intimate 
structure and economy of animals thus low in the scale, to pre- 
dict, from the appearance of their dried axis, what may be the. 
real nature, the mode of egrowth, or the mode of generation of 
Flustrae ; but it is very obvious, that if the generally received 
opinion, that t)»ey are not compound animals, prove correct, they 
ought no longer to Ikj placed among Z(X)phytes, whose polypi 
arc always connected together by a common axis, so as to form 
compound animals, the whole of whose parts are animated by 
one common principle of life and growth. 

The chief difficulties in examining the living phenomena of* 
Flustrae, and which have probably retarded our knowledge of 
the structure and ecopomy of these beautiful marine produc- 
tions, are the extreme minuteness, the shyness, and the compli- 
cated structure of the polypi ; the quantity of earthy matter m 
the parietes of the cells, rendering them somewhat opaque ; the 
circumstance of the most common branched sjxjcies, astheF/w,y- 
frajidiaceciy F, h'uncata^ &c. having the cells dis{X)sed in two 
opposite planes, which are closely connected to each other, hack 
to back, and which prevents the accurate exa^nination of these 
branched species under the microscope by transmitted light ; 
and the circumstance of the sessile species being fixed immove- 
ably on the surface of solid l)odies, whose opacity likewise pre- 
vents their minute examination by transmitted light. Tlic nu- 
merous species of Flustroe in the Frith of Forth, and their great 
abundance, both in deep water and near the shore, present a 
very faySurablc opportunity of examining the recent structure, 
and, Hatching the living phenomena, of these animals at all sea- 
soils of the year ; and a careful examination of a single species, 
«|fl)uld not only illustrate the history of this numerous and ob- 
^scure genus, but would likewise threcy much light on the equal- 
ly unknown nature of Cdleporcs^ Discopores, Tubuliporcs^ Es^ 
vliara\ and some other nearly allied calcareous zoophytes. The 
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species <A Flustrse most abundant in the Fritli of Forth, and from 
\rhich the following observations have been chiefly taken, are 
the F.Jhliacea, a branched species with a double plane of cells 
and two projecting spines at each ade of the apertures of the 
cell ; F. truncala a very delicate branched i^)e(^es, with a double 
{^ne of cells disposed in lon^tudinal straight lines, the sides of 
the cells are nearly striught and parallel, and have no project- 
ing spines ; F. carbasea, a delicate, broad leaved, branched spe. 
des, with a single plane of large transparent cells, without pro- 
jecting spines ; F. dentata, a sessile species, with a single plane 
of cells, generally incrusting the leaves of large fuci, the mar- 
j^ns of the cells are surrounded with numerous short prrgecUng 
sharp calcareous spines ; the F. jnlosa, a delicate sessile species, 
the apertures of whose cells are defended only by a single long 
curved spiuc, it generally encrusts the slemr, of the smaller fuci 
or the branches of zoophytes ; and the F. tehcca, a sessile spe- 
cies, with long quadrangular cells covering the leaves of large 
fuci, the cells having two short spines at their summit. 

Whiiii we look through a brancli of the J*\foHac<ca or other speeics of Flus^ 
tra, whicli has a double plane of cells, wc find that the boundaries of the cell« 
on one side, do not coincide with the boumlarius of those on the opposite 
plane; the position of the cells on one side of the Fliistru has no relaiii^oii to 
those on Uie opposite siile, and the appearances, presented hy the contiguous 
cells on the opposite sides, are often totally different, tlie cell on <rtie plane 
presenting a polypus in full activity, while the contiguous cell on the oppo- 
site plane presents an ovum arrived at maturity, with the remains of a decay- 
ed polypus nearly absoi lied. This not imly produces a confused appearance 
in the cells, but likewise diminishes their transparency; and although, in such 
species, we can tear the two ])lancs of cells scjiarate from each other, this is 
generally attended with injury both to the cells and their contents. Such 
species, therefore; though the largest, tlie most abundant on our coasts, and 
those which liave been most frequently examined, are ill adapted for the 
commencement of an inquiry ofthis kind, and the sessile species, which spread 
ns a crust on the surface of opaque bodies, are still more unsuitable. The 
F. carbasea of Kills, Laraouroux, I^amarck, is a branched species, which 
not only has the advantage of being very conunoii on our coasts, and of hav- 
ing the cells arranged in a single plane, but likewise of having the cells of a 
large size, and very transparent, from the small quantity of* lime in tfaeil* 
parietes. This species is not found near the shore like the F. dentatOy F,j». 
hsa, and F, telaeeuy but is l)rouglil up in great quantities during the dredging 
season, from almost all the o/ster-beds of the rrilh of K«)i-ih, where it is 
found in ramified tufts, from two to tour inches high, adhcrii^ by a very 
narrow base to the surface of sheila, stones, fuel, and even of the smallest 
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zoophytes* Its branches are broad 5 thin, semitransparent, studded with 
small reddish^^brown spots, generally dichotomous, dtten tricbotdmous ; the 
trunks of the branches liave thick, yeUow, opaque margins, isnd their &ee 
extremities ore iPiery thin, membranous, transparent, and rounded i>r lob^. 
In the dried state the branches have a glistening membranous suifac^ they 
produce distinct edervescence, and coil up when touched with nitric acid; 
indicating the presence of carbonate of lime In the homy texture of their 
cells* They are so delicate that we rarely find a specimen m which the 
hiuncbes are not broken at their extremities, or perforated with ragged 
holes, and they are very often studded on both sides with small patches of 
the Flusira dentata, in the same manner as the Fluslra foliaca is very much 
infested in the Frith of Forth ^ith creeping branches of the CeUana 
There are no tubular roots in this species as there are in the F» trmmta ; Uie 
comjiact base is formed of condensed cells, which originally contained polypi* 
The polypi arc deficient near the base, as in other flexible branched 
phytes, from the constant bending and pressure at that part, which gradually 
extend and approximate the sides of the cells, and thus render the stems 
more compact, flexible,^ pud strong, to sustain the increasing weight of the 
branches, and consequent increased influence of the waves. This takes 
place likewise in the stems of branched xoo])hytes without polypi, and may 
be compared to the condensation of cellular substance into membrane and li- 
gament in higher animals. It is by rearing the ova of this species on the 
sur&ce of watch-glasses, that I have found its first formed parts to consist 
of polypiierous cells, and not of tubular roots, as in many other zoophytes, 
although the sanie may be ascertained by a careful examination of these hanl 
ports. The cells are arranged with remarkable exactness, in perpendicular 
straight lines, and in curved rows diverging on each side to the margin. It 
appears much more iuiiiortant in the econojuy of a ilustra to ])re8eiTe this 
exact arrangement, than to pertect the forms of the imlividiial cells, as we 
often observe the cells at the commencement of the new rows assume a small 
and distorted form, in order to adjust tliem to the precise line of arrange- 
ment of the neighbouring cells. The cells are all nearly of the same size, 
in whatever part of the branches we obsei*vc them, and whether «>n young or 
old, large or small specimens. The cell? are about a third of a line in length, 
and half as much in breadth. They are widest in the middle, slightly ta- 
pering and arched at the summit, and contracted to about a third of their 
breadth at the base. They open by an arched and folding aperture near their 
wider extremity, and all the apertures are placed on the same side of the 
branch, which is probably the most pendent in the natural state. As the 
cells have onlj^'ione aperture, and are arranged in a single plane, we find one 
side of to^^anches in this species entirely free from apert^ures; this shut 
side branches is the most frequent scat of the Flustra dentaUi^ but the ‘ 
side^taining the apertures is likewise often attacked by this parasitic spe- 
The anterior part of the cell consists of u thin transparent membrane, 
s’ margins of this membrane are supported and protected by several faaci- 
HI of straight slender calcareous which are attached to the sofid 

Sides of the cell, and extend inwards along the surface of the membrane. 
These spicula are all of the same size and form ; they are less than the tenth 
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part of a JKn^ In of equal thicknesB throughbut, roui^^i^t th^r free 

extremUiesj and diswlye with ^iFerv6acence in diluted nitric acid. - Th^' are 
not perceptible without the aid of a microscope. The spicula are arranged 
along the yrhole of each side of the cell ; they are ;placed in nearly pat^ld 
grqupiv of three or four, at short distances from each other, and are most 
numerous at the middle of the cell where the principal part of the polypus . 
is usually coiled up in a spiral tiirn. 

In the newly formed cells at the extremities of the branches, we at first ob* 
serve the spicula only at the part of the cell where the body of the young po« 
lypus is still entirely shut up in a sac. The cell is usually shut, or nearly 
shut, at the top, in the retracted state of the polypus, but opens by a kind of 
semilunar valve, with firm margins, when th§ polypus is advancing out from 
the aperture. The back of the cell is formed by a transparent tough membrane, 
which contains some opaque spots of calcareous matter, and exhibits numerous 
transpipeJ^t branched lines, like vessels or fibres, running chiefly in a longi- 
iudini^||rection. When the }>oly}iUi> is dead; and nearly absorbed, many of 
these vessels are seen radiating from the last remains of the polypus, which 
appear as a smal^ red or brown spot in the centre of the posterior wall of the 
celt , The lateral walls of the cell appear to consist of a thin calcareous lami- 
na, lying perpendicularly to the general plane of the cells, it is white, and Very 
tough; and, when highly magnified, it exhibits fibres or vessels, running lon- 
gitudinally on its surface. IVfr Ellis supposed the lateral walls of the cells of 
Flustfm to be ibnned by a tube. When we look perpendicularly on this 
part, it appears as a white filament ; but w“hen viewed laterally, wc observe it 
to consist of a regular thin j)late, surrounding the whole margin of the cell. 
By examining ctircfully with the microscope the margins and corners of the 
cells, we observe, that there is a thin transparent membranous lining \Athin 
the walls of the cell. In the young cells, this internal lining forms a small 
shut sac at the bottom of the cell, in whidi the infant polypus is inclos-ed and 
matured : this sac gradually extends to the aperture of the cell through whicli 
the polypus at length protrudes its tentacula ; and, at last, it is fijund nearly 
applied to the walls of the cell. The particles of sand and other matter, which 
sometime*! appear to be within the are generally^ on the outside, adher- 
ing to the i)osterior w^all. 

The polypus of the F. carktsca is nearly twice as long as the cell which con. 
tains it, and when retracted within the cell, it is fi)uiid coiled up in a spiral 
turn, extending from the aperture to the base of the celL The polypus con- 
sists of the tentacula, the head, the body, and a large globular appendix, at- 
tached to the posterior part of the body. The tentacula are usually twenty- 
two in number, sometimes wc observe only twenty-one ; they are long, slen- 
der, cylindrical, of equal thickness throughout, and have each a single row of > 
ct'/itf, extending along both the lateral margins from their base to their free . 
extremity. The tentacula are nearly a third of the length of the body of the 
polypus, and there appear to be about 50 cilia? on each side of a tentaculum,', 
making 2200 cilise on each polypus. In this spades there are more tl^sm 10 
cells in a square line, or 1000 in a square inch of surface, and the branches ot 
an ordinary specimen present about 10 square inches of surfilcc that a com- 
mon specimen of the cmhami presents more than’ 10,000 306,000 

, AFKtI. — JUJTE 1827. . H* 
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tentdcula, aoif 39,000,0^ dlitie. From the emelliiees <tli6 oelle of the 
iBooeoy the Umoense number of the bnmehea^ ai^ tlm edk being 

poaed on. both ndea of the branches^ the above calculationfl are i^sUn ten times 
greater in that species. When the polypus is stretched out from its c^l the 
tentaeula remain stiffly ex][)andcd in a belhshaped forte, thdr free ecatremi^ 
ties (being all equally reflocted outwards ; and it is somewhat remarhabk) that 
whmi the polypi are tom from their cells and examined, quite dead, tn ftesls 
water, the tentacula remain in tlic same stiff expanded form. The tcntacula 
are exquisitely sensible, and we frequently observe them, either singly par all 
at once, striking in their free extremities to the centre of the belLshaped ca^ 
vit), vrhen any minute floating body cornea into ccmtact w«th them. Wh<?n 
tin; polypus is expanded, tlicre U a constanl current of water towards its mouth* 
produced by the rapid vibrations of the dlisc of the tentacula. The eilise te^ve 
by fer too rapidly to be followed by the quickest eye, aided by the teost p^wer^ 
iui microscope, and their motions are quite regular, ascending aloimane side 
of the tentaculum, and descending along the other, like a current. re- 

gular motions' appear more like some physical phenomenon than any move* 
ments depending on volition, as 1 have just shown, that an ordinary sixed 
sjKudmcn of this animal can vibrate nearly 40,000,000 of ciiise at the aolue 
instant witlt tliis incaJcuhiblc velocity,— Kin exertion of volition altogeUier 
inconceivable in an animal which exhibits no traci^ of a nervous system. 
All the dliie of a polypus appear to commence and cease their motions at the . 
some time. The bases of the tentacula are inserted into the outer margin of 
a broad prominent Up surrounding the mouth of the poiyjms. When the 
polypus withdrawn Into its c(dl, the tentacuhi form a close straight fascicu- 
lus quite rlistinguihhable, like evexy other part of the polypus, tbiouj^ the 
transparent skies of Uie cell. The head of the polypus into which the tenta- 
(iila aie Inserted, is a little inoie dilated than the lesl of the body, and 
rounded; und iVoin the incessml revolution of particles observed wilhui it, 
this part seems to bo ciliated internally, like the sides of the tentacula. The 
head has the power of flilating itself by a sudden stroke, which is probably 
piodmed by the sudden retraction of the prominent sides of the mouth, when 
they have seized >m animalcule. The tentacula and the head are of a white 
colour, and the rest of tJie body iH generally of a yellow, or sometimes of a blood- 
red tolour. We observe a libnms capsule descending from tlic whole maiginpi 
the opeitureof the cell, to be inserted around the body of thc^ jiolypus a little 
t)elow the head. This part is probably destined to aid the polypus in advancing 
from the cc^ll, or to protect the in tenor of the cell from foreign matter. From 
the same part of the polypus numerous distinct fasciculi of soft fibres descend 
to he inserted into the base of the cell ; these appear dcHtined to retract the 
IS into the coll. These fibres appear very much corrugated and inter- 
rm at the bottom of the cell, when the jiolypus is entirely withch^wn into 
fta cavity. The body of the polypus is a long cylindrical fleshy tube of f*qua] 
thickness throughout, to near its extremity, where it tapers a little. The 
body« ailcr extending to lli« bottom of the cell, makes a curve backwards, and 
again upwards to ilie centre of the cell, where tho posterior extrcAiity is bent 
forward, and to hie hide. From the part of tho body wldch^asc^nds to the 
centre of the cell, about a sixth from th<* posterior end of tlm polypiW, a 
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flediy tububr is sent off, whicli termitintos in a lai^ge tobj 

sac, gentnidly fillip with some opaque matter* As this process is Ss 
thick as the pan of the body from which it comes, tho polypus appeam^bhRlff- 
caied at its shut extremity. At the point of the bifurcation^ the polypus ap^ ' 
peam to be somehow tonnected with the centre of the posterior waU of the " 
cell; and every other part of the polypus, excepting this, moves freely in the 
cavity of the cell. The last remains of the dead polypi are found at this point 
of the cell, With Vessels radiating from them. From the point of the bifUr, 
caUon to the entrance of the round sac, we perceive a kind of circulation con- 
tinually going on within the fleshy tube ; it consists in the constant revolu- 
tion of the particles of some fluid, probably caused by cillse disposed on the 
internal surfkce of the canal. The tapering of posterior part of the body of 
the polypus sometimes exhibits small portions of digested matter passing to 
and fra within it. The round shut ^ae containing the opaque yellow matter 
moves often, and quite freely, within tf'e cell; and it appears to b<^ong rather 
to the digestion than to the generation of this animal, os it communicates , 
direc'tly with the digestive canal of the polypus, and it will be seen that the 
imlyjius of this animal has as little to do with the formation and growth of 
the ova, as it has in other zoophytes. 

In place of the polypi alive only near the margins of the branches, 
as Loefling, Lamarlc, and others have maintained, we And them almost equally 
abtindant and healthy in every part, from the base to the apex, and from the 
centre to the margins of the branches. The cells along the sides of the 
branches are generally imperfbctly formed, and contain no polypi; their 
outer calcareous margin ia for the moat part wanting. The last two or throe 
rom? <»f cellb, at the extremilie's of the branches, sjcm thin, soft, gcktir^us, 
and transparent ; and contain young polypi imperfectly formed, that it is 
quite obvious that the exlrciae rw could not have l>eeu generated by the 
polyld of the second row, after their arriving at maturity. The extreme 
margin of tiie branches always presents a smooth and even outline from the 
equal growth of every point of the axis, and never exhibits the notched or 
sertoted line, which would be produced by the unequal developeinent of a 
terminal row of gemmulcs. 'fhe cells newly formed In the soM gelatinous 
terminations of the brandies, have the same siac and form as the oldest 
cells, so that we find at tho extremities of the hranihcs a row of imperfect 
cells in every stage of their formation. Some of tliese imfxrfect cells do 
not yet exliibit the rudiments of a polypus; some a little further ad- 
vanced exliltdt aif o})aque spot at the base, from which tonti'icuLa at length 
shoot out like buds; other edit, more ncaidy completed, present the 
young polypus inclosed in a long shut sac, tapering upwards to the point 
where the aperture of the cell is afterwards formed; and others, which 
only want their upper arched w'all, contain perfectly formed polyjii, ca- 
pable of projocting their'tentacub and licad Uirough tlie opening of the ceUj; 
thclf parts as'c vbry transparent and colourless, and their globular appeyidix 
appears empty. The sides of the ctlls form continuous, ramiiicd, and whved 
lifted from the base to the ajicx of the branches ; and the growth of tlie axis 
in ihiS| aN in evety pthbr zoophyte, precedes the growth and formation of the 
polyi^ ' f he aat> <of this zoophyte consists in the parietes of the cell«, and it 
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presents, in eveiy stage bf its growth a regular fo^,' and exact Vrop.urtinns . 
in all its part^; it is cbnipossid of a cll^inubu^ and calcSi^s ^ 
like the outer piiTt*t)f the axis of the gotgonla, ^hibh 1^16 *heauttfal ex^rU 
' ikietits uf Cavolitti have shewn to he by fer‘*the moisi highl^bi^inis^ t of 
that zoophyte, possessing distinct irntability, and setting the 
<]Sr the central part of the axis. The polypi are most lntiihoS< 3 y ''uSff 
^parably connected with the axis by three parts of their body, arid 'are only 
digestive sacs or mouths developed by the axis, as in all other' xbbphyteSf ^r 
the nourishment of the general mass. ‘ By the am a zbophyfe^ t: iihdet- 
stand every part of the body excepting the polypi, whether of a fialcaTreotia, 
homy, or fleshy nature. The exact mathematical arrangement and forin’s' of 
the cells of F/wj^r<B,is incompatible with their existence, as separate andfhde* 
pendent beings, but is quite analogous to what we arc accustomed tb bbselve , 
in SertulariiB^ PlumularicB^ and many other well known compound 

animals. 

Although the om of Fhistrie have been often observed, no one ai^peai's to have 
hitherto examined either their mode of formation within the cells, or their mode . 
of developement after expulsion, so as to determine the real nature of these gib-, 
bular bodies, and the erroneous conjectures of naturalists respecting th^ 
have greath'^ perplexed the history of this genus. The bfW bf the F. carhdsea 
make their first appearance as a small yellow point, a litfle below the 
tpre of the cell, aiid behind the body of the polypus ; they are unconnected 
with the polypus, and appear to be produced by the posterior wall bf the ceU, 
in the same manner as the axis, or common connecting substance of the po« 
lypi, produces thorn in other zoo]»liytes. In this rudimentary state they are 
found in the same cells with the healthy polypi, but, before they arrive at 
maturity, the polypi of such cells perish and disappear, leaving the entire ca- 
vity for the developement of the ovum. There are never more than one ovwm 
in a cell, and it occupies aiiout a third of the cavity, when full growm and 
ready to escape. When first visible it has a round or slightly oblong arid 'ra-, 
gular form ; when mature, it is ovate with the small end next the apetlure, 
of the cell. The ova do not appear in all the cells at one time, nor Is there 
any discernible order as to the particular cells which produce ova, or the part 
of the branch which contains them. Cells containing ova are found alike on 
every part of the branches, from the base to within two or three rows from 
the apex, occupied only by young jiolypi. vSometimea w e find half A dnsfen 
or a dozen of contiguous cells all containing ova, sometimes two or thfeb On- 
ly ; and often such cells occur singly, at short and irregular distances 
each other. We find the ova, in all stages of maturity, on the sanib hfilnch 
at the same time ; and We seldom observe a specimen of the F. ckthdida^ du« 
riiM M^ g months of February, March and April, which does not contain ftu- 
DuS^ova. The ova have a lively yellow colour ; and when thOy occur 
bundantly on a specimen or a part of a branch, they cause it to exhibit the 
’ same lively hue, which is very different from the dull spotted brown appear- 
ance which the branches present at oth?r seasons. CeHs aiw often , Observed 
on different parts of the branches, containing neither polypi nor ova'; but the 
fewness of these, and the great number of cells still cbhtiaijiingf bhly polypi' at 
the seMOn of generation, render it probable that polypi are regenetat^ k the 
empty celk after thi^scape of the ;In the frm 
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bave oscaped^ we frequently u]jse|g||^ few remains of the former pplypua 
lying at. the place where the body of thfe polypus bifurcated^ and where., the 
j)Tincipal connection seems to exist between the polypus and the axis ; we 
likewise perceive numerous monades and other animalcules busily employed 
in^consponing the remains of the dead polypus. I’he ovum, even before ar- 
riving at maturity, exhibits very obvious signs of irritability, frequently con- 
tfaeting different parts of its surface, and shrinking backwards in its ccU ; the 
dlioB on its surfact are likewise observed in rapid motion within the ceU, as 
in the ciliated ova of other zoophytes. The* mature ova arc often found with 
their small end projecting from the opening of the cells, and their final escape 
is aided by the incessant vibrations of the ciliac^coveriiig their surface, by the 
ova contracting themselves in their lateral direc tion, i)y the waves agitating 
the branches of the fiustra, and by the same incouiprehensiblo laws which re- 
gulate the formation and gi;o\vth of the ova, and the whole economy of this 
zoojibytc. 

When the ova of the F* carliObCit liave escaped from llie cells, hnd are ob- 
served swimming to ami fro in a watch-glass with sea- water under the micro- 
scope, we jierccivo tlial the small end which first escaped from the cell is car- 
ried foremost, and the broad posterior end lias now exjianded into a broad cir- 
tular zone, giving a flatness to that extremity. The ciliap arc longest in the 
centre of the broad extremity as in other ova*, and become gradually smaller 
towards the nan'ow end. When torn and examined on a plate of glass under 
'the microscoiie, the wliolc ovum apjicai’s composed of* very minute gelatinous 
granules or monade-like bodies, without any external capsule or internal cal- 
careous matter. The) arc very irritsdile, and are frequently observed to con- 
tract the circular margin of tht'ir broad extremity, and to stop suddenw’^ in 
their course when s^riniiniiig; they swim with a gentle gliding motion, often 
appear stationary, rLVuhiiig rajiidly ^-ound their long axis, with Uieir broad 
end upiicrmost; and they bound straight forward, or in circles, witliout any 
otlicr apparent object, than to keep themselves afloat till tiny find themselves 
in a favourable situation for fixing and assuming tlic perfect tlate. The 
time of their remaining in this free and moving state varies from a few hours 
to about thiee days, according to circumstances. When placed in a w’nich- 
gkss, immersed in a vessel of pure sea-water recent from the sea, and kejit in 
the cavity of the glass, by a careful management, tlie;y generally fix within the 
ajiai'C of six hours from the time of thc^r escape from the cells. The slight- 
est agitation when^lhey are about to fix, causes them to recommence, and con- 
tinue for some time, their gliding luotlous; and if again separated from the 
' surface of the glass wlien they have begun to fix, they generally remain free, 
and perish. During the jirocess of fixing, they exhibit no peculiar appearanci' 
or change of form'; they a])pear simply to lie on their side, and the ciliir con- 
tinue to vibrate over the whole surface, producing a constant current in the 
water, and clearing the space immediately surrounding the ovum ; on agita* 
ting gently the water, however, now find that it can no longer move ftom 
its p^e. 1 have found the ova of the F, carhahca remain three days iu this 
fixed recumbent position without undergoing any ticrceptlble change of form, 


/ 


• iSee JCdlnbuiQrh N«w rhiloKiphkal Jouraal, December 1SS6, p. ISO* 
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and without rdiii^itiiig the motlcmR c^jj^ dlls on thehf ewri^Mfe* About dus' 

1 imo A*oiu fi;idng, the cili«p ceaePRo move^ tnd diaai^witry fimjt «t 
cular port of the sui^e, and in the apace of twenty«four hours they 
cease th^ motions over the whole suxihcc of the ova. In ebout tw^Q, flays of* 
ter the dHae have ceased to move, the ovum appears more so^ed^^he suir** ^ 
rounding margin becomes more tran^arent and colourless, and the yellow 
matter, which appeared to compose the whole ovum, is now conflned to the 
central part. As the ovum cnlaiges and loses Its bright yellow colour, it ae-, 
sumes a form more nearly resembling that of a cell, and acquires a light grey 
or whitish colour, with increased transparency in every part, excepting the 
yellow central spot, which gradually diminishes in shte. A delicate white 
H opaque line makes its appearance near tiio outer margin of the transparent 
ovum, and passing round its whole circumference; this while line has the form 
and nearly the size of afuU-grown ccU, and is the rudimentof the lateral cal- 
careous wall of the^ell. Towards the base of this rudimentary cell, wc pen 
ceivc the gelatinous interior become more consistent and opaque at a particu- 
lar point; from this dull spot within the cell wc soon perceive short straight 
tcntaciila begin to bud out, extending upw'ards in Ibc direction of the future 
aperture. The gelatinous spot from whidi the tentaeula originated, assumes 
the vermiform appearance of the body of a polypus, and wc distinct!}’^ perceive 
the bundles of fibres which connect its head with the base of the cell. Tha 
aperture of the cell, in form of a crescentic valve, is perceptible before the in- 
fant polypus extends so high in tlie cell, and is not a mere perfoiatlon made 
by the polypus, as Lamouroux and some others have supposed. The struc- 
ture of the polypus is perfected within a distinct sJiut capsule, and when we 
first detect it protruding from the cell, it possesses all the parts of an adult 
[Kilypus, and vibrates tlic i ilise of its tcntarula with as much regularity and 
velocity as at any future period. Before the polypus is capaf»le of jirotniding 
fii’om the aperture of the first coll, wc* ijorcoive the upper jiart of that cell ex- 
tending outward to form the rudiment of a second, in tlic same manner as we 
observe at the tijis of the branches in adult specimens, 

(To be concluficd in nett NtmtOer . » 


Sof/te Reinarkx on tfw Temperuiun and Climatt’ itf SheSfutd. 

By William Scott, A. M., of tlic Royal Military (’ollcgv 
^ at Sandhurst.— Communicated by the Author. 

T the request of Professor Jaujebon, I drew up a set of 
Tables, exhibiting the temperature, wind, and weather, during 
part of the years 1824 and 1825, as observed by myself at Bel- 
raonfj* in the island of Unst, Shethind, in Lmig. OP 51* West, 
Lot. 60° 42' North, the thermometer being elevated 66.2 feet 
above the level of the sea, and 800 yards distant fipm ijt. Theae 
tables, ‘hoifeY^r, proyc too bulky for insertion in^thc 

. *Si/ . . ‘ ‘ . ‘ 
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j^iCBil Jotuoal* and therefore ^e following only ane'wibiiwted 
<0 the pvUic attention ‘ 


'ptS^ ^ the Mem Morning and Evening Ohservatiom fbr 
^ twelve Months, Jmn June 1SS4. 


TitllflBCtf 

Rwlstsa^ 

Ion. 

1824. 

Junej 

Jjily 

Aug. 

Sept 

Oct. 

8ii/, M- 

62“9'i 
49 3 

«4‘5' 
81 0 

se'o' 

53 0 

f»r2' 
00 2 

43*3' 
43 4 


1826- 


Nov. Ueu Feb. Mar. ;A|iril | May 

39'’0'|36‘’7' |40®r|3tt®7' '40®7l43*«'|47‘’3- 
3i) 0 j37 3 140 4 38 8 >40 1 141 4 4b 1 


Meanoftfa«| 

Morning 


evening 

Observa* 


46*3 
44 I 


Moaxi temj^ierdtinrc of the twelve montlH, commencinp' June 1824, 44 7 


It appears almost unnecessary to explain how this result has 
been obtained. It may be clone, however, in very few words: 
The temperature was registered at half-past seven o'clexjk every 
morning, and half-pant eight every evening. At the end of a 
month, the morning observations wore collected into one sum, 
the evening into another, and each divided by the correspond- 
ing number of observations. Thus the monthly mean tempera- 
ture, at these hours, was obtained ; while that of the year 
was, by a similar process, deduced from the mean observations 
of twelve months. 

The times of registration vere those proposed in 18^, by j 
eomimittee of the Royal Society of Edinburgh, who considered 
the temperature of 7] a.m., and 8i as afibrding, several- 
ly, a near approximation to the mean temperature of the day. 
From the present observations, it ap|xjars, that, in the months 
of June, July, and August, the morning mean exceeds the 
evening by about 8°; in September by I*"; diat in Oc- 
tober and Noveinbcj they are equal; while in December 
tlie evening exceeds the morning by 6'; in January by ; in 
February by 1' ; after which the morning means again exceed 
the evening, the difference increasing as the season advances* 
The point at which the morning and evening mean tempera- 
tures become equal, seems to be about fS9 or 40' ; and if the 
general winter range fell much below this point as the^ sum- 
mer rises above it, wc should piobably find the morning mean as 
much less than the evening in winter, as it exceeds it in summer, 
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301(1 the annual mean temperature of the morning not greater 
thaa that of the evening. In llie instance before us, the form- 
er exceeds thc'^atter by 1" 2'. 

The midday mean forms no element of the above tabic* It is 
given here to shew the range only of the llieimomcter ; and 
this, it will be observed, is, in steady weather, very limited. In 
1824, the thernroineter reached its highest point, (55'^ 8', on the 
2d of September ; and the lowest, (jit least the lowest I oK 
served), 21*'' 8' :i1 H] i».m. of the l()th December. At 9y a.m., 
I6th June 1825, it stood *at (>'?'; by ncMin it had sunk to 66“ ; 
and the wind, which ^vas at this lime soiitlierly, having changed 
to the north, it Idl, before 8] r.M. of the 17lh, to 44" 6' ; and 
at noon of the 18th and 19 th, rose no higluT than 47"' ; 67"^ was 
the highest point I observed it reach during my stay of 15 
months. 

The proximity of the ^ca to every part of the country, lias 
doubtless a considerable effect in lumlilying the temperature; 
and to this it is iin(|ueslioiiably owing that Shetland, near the ex- 
tremity (Jff the norlli leinperatc /one, has warmci wiulers tluin 
regions situat(xl 10 nearer th(‘ Eejuator. To tliis cause, also, 
arc to be attributed the moisture of the Jitmosjiherc, the almost 
perpetual obscuration of the licjiveiis with clouds, and the frc‘- 
ejuent fogs w'liicli jirevail in the country. 

From the observations of a single year, it would In* imjiossible 
to form a correct estimate of the average numbcT of fair jind 
rainy days, or of the quantity of rain, snow, Slc. that falls an- 
nually; mid as this register contains all tlie 1‘acts I poss(*ss, I 
think it bettor to leave those who may see it to form their own 
conclusions, ihtin to Inizard any of mine on the subject.* 

Thunder is of rare occurrence, and is heard more frcquv'ntly 
during the storms of winter than in the summer months. I hap- 
penc^d to hear it but once while in the country. 

The aurora borealis, I wiia told, is not now' so frequently seen 
as it was fifteen or twenty years ago, the brightness of its co- 
lours, the light it gives out, and the rapidity of its» corruscatiems, 
are also said to have diminished, lleing desirous of observing 
this licaufiful phenomenon, I kxiked for it generally in nights 
that were favourable to its appearance. I, however, saw it only 

• We h(fj)c to be able to liwd room for thcllegi&ter in our next Number, j| 
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a few times, when it always appeared very faint, and had little 
sensible motion. 

Connected with the subject of meteorology, I may mention a 
remarkable? phenomenon whic?h fell under my observation when 
in Shetland, and of which I now regret I did not keep a register. 
In a room on the ground-floor of tlic I)ousc of Uclmont, is a 
wall-press, or cupboard, on a slielf of whicli winc-glasscs and 
tumblers arc usually })laccd, in an inverted position. These 
glasses are at times heard to emit a sound similar to what might 
be produced by striking their outsides gently with a piece of 
melal (as the edge of a knife), o by raish.g their edge.s a little, 
and suffering them again to fall sharply on die shelf. This 
tinkling or ringing sound, which is heard in moderate, also in jier- 
fectly calm, weathcT, is uniformly the prognosticator of a gale of 
wind; and the confidence reposed in its fidelity is such, that 
boats, corn-stacks, and other things oxpised to injury from wind, 
arc at its warning eithei properly sc‘curcd or placed under cover. 
The quarter from which tlie storm is to come seems to have no 
effect in producing this pheiionieiion, the sound being heard 
I'qually before a southerly as a northerly, easterly, or westerly 
gale. The degree, however, of it» intensity is proportioned to 
the violence of the coming storm; the sound being louder ^fid 
more frequently lepeated before very violent than before less 
violent gales. It is heard souielinies a longci', sometinu*s a 
shorter, time before the commencement of a str>rni, but general- 
ly several hours *, and the tinkling is j cpc'atcd .it irregular in- 
tervals till the storm begin, and also sometimes during its coiui- 
nuance. 

Notwithstanding of patu‘iil investigation, I di-eovered iiotliing 
peculiar about the ])n‘ss, wliic h is formeil in tlu* wall, and lined 
with planed fir plank, nor any agitation of the air near it, nor 
could 1 ever observe the glasses in motioiK though I often watch- 
ed them closely wliile ringing. I observed cmly that their tink- 
ling was louder, and also more fie<|uon<, when the dour of the 
room was shut than when it was open. 

The sound, I am satisfiej^, was not produced by any agitation 
of the shelf siipfKirting tlic glasscvs, noi by a current of air shak- 
ing the glasses them kJvcs , the only alternative, then, appears 
to be ♦hat it proceeded from sudden contraction or cxpfinsion of 



liSg Ml bi'Ott on the Ttmjpcratme qf'^kihwtL 

the glai»s. proUi\cing i/ibralion, and thence boundj—the cause (>f 
wlia‘h expansion or contraction may perhaps be (1 haisard Uu^ 
lijpothcsis as merely probable) a particular state of the electric 
fluid before a storm. This, however, is left for the considera-^ 
tion of those inon conversant with natural phenomena than my- 
self. 

The house of Belmont stands alx>ut 55 feet above the level of 
the S{»a, on the lop of a gentle eminence, having tlie sea on the 
south and south-nest ; a small fiesh..wator lake on the nest, ano- 
ther on the north, and on (lie va‘-t and n(»rlh-east a brooK, in 
winter forming a small marsh, with prett\ high ground rising 
fioin it. The site of the house is <Ir) . 

The annexed is a 
ground-plan of that 
part of the house con- 
taining the room iu 
which tins phenome- 
non is observed. a IS 
the front cliwir ; h the 
lobliy ; ( the room , 
d the entrance into 
it; P the i)res&; ( 
a n indon ; y the fiu-j)laee , and a door leading loaiiothcr 
room behind < . The shell of the houoe is built ol gntiss, tlie 
partition I\ d, of brick ; tlie walb ol room < are plastered, 
painted in oil, and pannelled below the surbase. 


a sw,hs\ 


f 


u. 




On the Ilhtory and ConUitidion of Bern fit or Friendly Socivtm 
By Mr W. Fuaser, Edinbuigh. 

[This communication we consider of gieat impottance at this time, 
when the distressed state of the workinq classes, and the accompany- 
ing increase of disease, so much and so justly engage the attention 
of the public. It is also a subject which cannot fail to interest the 
political economist. — ^Emr.] 

13knli 1 L or FttiENDLV So( lETiE’^ arc associations for the pur- 
poses of Health and Life Assurance. Health A'^surance provides 
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for peeqniary benefits during profcs^pnal incapacity, ariamg 
from siokncfis, accidents, or other bodily iullrmity ; and Life 
Assurance makes provision for old age, sums payable at death, 
and annuities to widows or other nominees. Such at leaM 
comprise all the usual transactions of Friendly Societies. 

These institutions are of great antiquity, and tliose in Hritain 
arc ascertained to have originated with the Saxon Gihh ur Cor- 
jTorations, wliose objects wore chiefly to supply funds for relief to 
their members in times of pecuniary or bodily distress, for pro- 
tection from jx^rsonal injury, and convivial enjoyments. Sir PVo- 
derick Kden, in his work on the l\)oj, lias givtui tlic liiilcs 
of two of these Gilds or Societies established al Gatnbridgo an<l 
Exeter, previous to the Norman Conquest, and which, so far as 
relates !o benefits duiiug sickness and at death, run almost in 
the same terms a*» the Regulaiions of Friendly Societies now in 
use. 'riie first irislitulion, however, undei this appellation, 
of which any recoid appears ti> have been obt liivtl, was 
the Friendly Society of Newcastle-upon-Tyne, founded only in 
1710. Toward-, llie connncmenKiU of the late King’s reign, 
such societies began to multiply rai)idly in number. Al this 
period Friendly Societks were merely connected with iiKoi- 
poraled 01 such other trades as were chiefly confim.5 to 
towns, and for the benefit of their decayed members only 
Sickness or infirmity did not alone entitle to benefit, imlchs 
when couj)lo(l with extreme incligence, and iveii this limited I’C- 
lief was ivsirictcd and regulated, according to i!ie amount of the 
fund-, at the lime, and the opinion the wKicty or its iiiamigcrs 
might form of ihc wiiuts of the applicants. The advantages, 
however, derived from them, even upon this limited scale*, wore 
soon observed and duly appreciated by other classes of the com- 
munity ; and numerous societies of all ranks and occupations 
were, in a short time, formed in almost every town and consi- 
derable village in the* kingdom. From being charitable associa- 
tions, too, they have now assumed the more respectable character 
of mutual assurance societies, w^licrc every individual is entitled 
to claim as his right tlie ^itipulatcd allowaiu\‘s ; and hence the 
idea of charity, so repugnant to every independent tniud, can 
no longer l»c associated vvith these copartneries. 

Institution** for Life and Health Assurance, havt* been for 
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some time divided into two groat classes, — the one, resorted to 
in tlie higher ranks, termed Life Assurance Companies, but not 
afibrding benefits during sickness ; the other hitherto confined to 
the working classes, chiefly for tliese benefits, and still known by 
the name of Benefit or Friendly Societies But tlie former class, 
although th(ur capital and transactions arc to a very great amount, 
embrace a small pioportion of the population, when conjpared 
with the latter. It is impossible to ascertain exactly the number 
of either Friendly Societies or their members ; but from 1793 to 
1820, the regulations of upwards of 200 societies had bi*en con- 
firmed by the Justices of the Peace for Aberdeenshire alone. 
According to the Parliamentary returns in 1802, the Friendly 
Societies established in England and Wales wert‘ no fewer than 
9,672 in number; and in the Keturns to Parliament in 1815, 
the members of Friendly Societies were enumerated at 925,429, 
or about one-thirteenth part of tlie jiopulation. But even this 
must have been far below the actual numlicrs, because of the 
difficulty of obtaining accurate returns, owing to the reluctance 
which has hitlierto existed among these institutions to givepuli- 
licity to their transactions : And as in neither of Uksc returns 
was Scotland included, where Friendly Socit lies are considered to 
be proportionately still more numerous than in England, the 
total number of their members may be su}>}»osed to lx* pretty 
accurately given in the Edinburgh llevieu for January 1820, 
in which they are (Ntiniated to include one-i‘ighlh puit of the 
whole population of tlie Empire, or about 1,610,571 members 


• The Medical Ptovideiil Institution of Siotlaud^ formed la^t ^car, and now 
ill full operation, is the first assoeiatiuii in this quarter of the island, whiili 
has extended the henefils to the middle ranks ot society, "ITic most diatin- 
guishui}' feature of their scheme is Hlalih xVssuiiakci:, by which they arc 
to pay certain sums to theii members while labouinig undc'i piolessional disa- 
bility, arising from sickness oi accidents, in middle age ; combined with a 
life-annuity al’tcr CO. They also giant annuities for old age, and to the wi- 
dows or nominees of members, unconnetlcd with assurance on Health, /ks 
there is nojMRietar}, the iihoic funds are of couise available to the niein- 
bers t h^g|||P ,ve8, under deduction of the chuiges of the most economical 
inanag^MRit. The association is at jiresent r’onfined to the Medical Profes- 
sion,^|j^ without making this an essential article of their constitution. It 
is, Ip understand, likely to become very popular with this numerous and 
luflAy respectable body, wliitli is almost the only one in the country that ha& 
ijj annuity iiistitution peculiarly appiopriated to its members. — 
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Benefit or FriemUi/ Societies 

Of the immense benefits aflbrded by Friendly Societies, some 
idea may lie formed from the returns ^ven in to the Highland 
Society of Scotland in 1822, from 79 societies in various 'parts 
of Scotland. By those returns, it appears, that tlicse few 
societies, compribing not above 10,000 incniberb annually, bad 
alone actually paid for no less tlian 132,904 weeks of sickness 
and infirmity, in n medium period of 13 years only, or al tlic 
rate of 10,228 weeks yearly. The total sum, therefore, paid by 
them, during thcbc ISycais, at the low calculation of 5s. per 
week, would amount to L. 33,2H,«or L 2,f557 annually; and 
if the same rate be taken fo** the who^c societies in Britain, it 
will be found that their distribution \^ill amount to L. 411,823 
annually for sickness l)cncfit a )ne. 

No rcliirns of tlie mortality among Friendly Society nieui^ 
hers have boon obtamod , but as these societies pay sums upon 
the deatl] both of members ami llicir wives, and su])jK)sing only 
two-thirds of the members lobe married^ the number of mem- 
bers and their wnes insured for this benefit Mill be 2,684,285 
j early. Taking their average age at 40 (10 3 being that of the 
male members of the 79 Scotch societies abo\e referred to), 
and their annual mortality at 76 in 3635, which is that gi\ on 
by the Northampton tables, the number of deaths occNfU'riiig 
yearly Mill bt* 56,123; the payments for wliith, at tin* rale of 
L 5 for each, will be 280,615 annuallj.'*' 

Hence it will be seen, that the disliibulions for sickness 
and deaths alone aunmiit to L. 692,138 in the year; but, as 
there are se\eial other hcnelils granted by maiij Friendly So- 
cieties, such as widows’ annuities, allow am es to orjihans, &c., 
their total annual payments may be estimated at nearly a milltmi 
Sterling ! 

When, therefore, tin* very groat relief thus affoi\led both to 
parislu's and uulnidinls is considered, Fiitmlly Societies arc 


• As each souctj has hilluito Jimitul Us bendics to a certain onilorm Bum 
for all the mtinbcis, it beiaoie necessary fdr a ))crs,on to lie in more 

soeieties than one. Hence the actual number of diffennl individuals and 
deaths oceurriiif? yearly in h’pendly iSocieties, would not be so great as that 
stated in the text ; but this cm um stance does not of course diminish the csti. 
mated amount of distributions. 
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surely well entitled to be ranked among the most beneticial in** 
stitutions of the country, and deservedly to claim the attention 
both of philanthropists and staU*smen. 

It will scarcely be credited, however, that of late years much 
hoslilily has been shewn to Friendly Societies, and by none 
more strongly than by the patrons of Savings Banks, These^ 
latter institutions are certainly well calculated for many useful 
]:)Uq>oscs; but it must still be evident tliat tliey can bear no com- 
parison with the former, or siipeisede the use of them. On this 
subject it has l>eeii justly lemarkcd by a late writer, Will llu* 
advociilcs for Savings Banka be persuaded to save their 
^mnual premiums, instead of insuring their houses against fire? 
Oertainly not ; yet they recommend tlie mechanic to jJace his 
money in the bank, to pro\ide against sK*kne«is and old age, 
whilst they know that sickness, like fire, though somewhat 
slower in its operations, maj in a short time exhaust the savings 
of fifty jears, and like fire,. too, may come suddenly before the 
first year expires The best fnemds of the working classes will 
aiwa}s entreat them to pi ovule against the manifold wants of 
sickness and old age, by means of resjH'ctable and well conducted 
Benefit Societies, the payments to vs Inch ought to forma pari of 
their eunent and jMisitne e\}K*iiets To those who ha\e any 
tiling to spare after this, a savings bank may bc» useful , the 
uecessitie?. of sickness and old age being liist secured by tliese 
societies, the niecliaiiR and labourer, through the medium of the 
hank, may add to their comfort ; but no inditidual either be- 
friends his neighbour or his country, by enjoining a reliance upon 
iodividual saving*-, as a st‘cunly against casualties which may 
overtake a man in an hour, and in a lew inontlis sweep 
away the savings of a whole life In short, the best and in- 
deed the only safe way of providing against any contingency is 
by uniting with others , and hence institutions, such as Friendly 
Societies, when projujily conducted, can alone aflbrd the uieansi 
of providing for tin* vicissitudes of infinnity and disease, at 
same time thatMuy, in conjniiclion with Savings Banks, en- 


* “ Coitwdorations c^ii the iJoussa\ ol appiuiititig .i Uuanl oi‘('(riui][usbiouei 4 

joi the Kmouragcmeiit and rrotcctioii of Fiiendlv Societies.”— .Lomloi), 1821 
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courage those lial)its of‘ industry and economy, which, are the 
4 inly sure sources of happiness and independence. 

Frieiidf^y Societies of France* 

From several interesting Reports in the Transactions of 
the rhiltinlliropic S(H*icty of Paris, it appears that Friendly 
Societies are comparatively but recent institutions in France. 
They are stated to liavc there ^originated with religious bodies, 
upon whose dissolution the boK and funds for the su])port 
of the .sick and aged, were preser\'ed and supported by such 
of the mein hers as eontinueo to reside near to each other. 
When these fioelelics bceavne thus iiulepenfit nt of the church, 
entrants of various oec*upalions were afterwards admitted, and 
several now societies were formed for the same ]Jurposes. Their 
progress, how^ever, seems to have been fi)r a Jong time e\. 
ircmely slow; the lirs>t (*f whieli tfiere is any account having 
been instituted in 1691’, and but other throe Iroiu that date till 
1789, when three more were established at Paris. In 1805 
they only amounted to twenty -six, but, in the bc^nniug of that 
year, the Pliilantliropit Society of Paris directed its attention 
to ifiiw. Thi^* body appointed a Poinmittot‘ to im^uire into the 
origin, number, and regulations of those llieii in that city, a, 
also to ascertain what measures should be adopted for their more 
general eneouragemeiit. Fpon their lleport, 100 fr.incs were 
awarded to one of the societies esttddishid in 1789; and pre- 
miums of from 100 to UOO francs were oHered to every society 
whieii slioiild be a Her wards instituted, so soon as they had ob- 
tained sixty membcis. It wius at ih(‘ same tune iiilimaled in all 
the public journals, that co])ies of rules considered well adapted 
for Friendly Societies in general, would be I'nrmshed gratis to 
all those who might choose to apply ftn them This laudable 
example of the Philanthropic Soeu'ty was soon followed by a 
similar society in Marseilles, and through their ewTtions no loss 
than forty Friendly Societies were, in tlic course of three years, 
established in that city. To sucli socii'lics (i(wernuu’nt after* 
wards also extended its tncuinagement ; and in May,185Jl, 
on the occasion of the christening of th( Duke oi’ Bordeaux, the 
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King announced that premiums would be given to the Friendly 
Societies in Paris, in proportion to the suras which they them- 
selves had deposited ; and 50,000 francs were distributed ac- 
cordingly, through the medium of the Philanthropic Society* 
In June 1824, tliere were 164 Friendly Societies in Paris, but 
they are all u})on a very limited scale, the whole comprising only 
14,700 members, with a total capital of 821,198 francs, (L.34, 216 
Suriing, or about L. 2 ; 6 : 9 per member) — To the Philanthro- 
pic Society, then, as well as to die indefatigable exertions of M. 
Everat, printer in Paris, one of tlusr Committee, is chiefly to 
be ascribed llie establishment of Friendly Societies in France. 

Leghlaiive Enactments^ ami Inquiries 

In 1772, Friendly Societies attracted the attention of the Bri- 
tish Legislature; but although they were fretpiently under the 
consideration of Parliament m the course of the t^venty jears fol- 
lowing, no statutory regulation of tlumi took place until the year 
1793, when a bill was Introduced by the late George Rose, Ksq 
and passed into a law During the siibscciucnl t went} -lit e years, 
the subject of Friendly Societies tame also fiequently before 
Parliament , and the provisions of the original act were greatly 
extended, by no less than seven different sl.ilutes 'I'hese acts, 
after reciting that “ the protection and < nconiagcment of Fiiend- 
ly Societies, for securing, by volunlarv subscription of llie mem- 
bers thereof, scjiarate funds for the imitnal relief and mainte- 
nance of tile said members, in sickness, old age, and infirinit}^ 
IS likely to be attended with very benefit iai effects, by promot- 
ing the happiness of individuals, and, at the same time, dimi- 
nishing the public burdens,’’ enact, that it shall be lawful for 
any number of persons to form iheniselvos into suJi socictic*, 
and, u|)on their rules being exhibited to thi' Jiistk es of the Peace, 
and confirmed by them at a Quarter Sessions as lawful, they 
shall become entitled to many important privileges The prin- 
cipal of these aie os follows ' 

No stamp-duty is exigible for any bonds required from their 
Treasurers, and upon these lionds lK‘ing lodged with the Clerk 
of the Peace, he may, in case of forfeiture, proceed against sueli 
office-bearers in his own name, for the use of the ScK^iety ;~if any 
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office-bearer, or othf^r ))erson ontnibtal with their funds, dyin^j oi 
becoming bankrupt, the claim of the societ)^ is preferable to all 
other debts ; all disjiiites between their members or representa- 
tives, and the society, are determinable by the Justices without 
appeal ; but if their regulations apyxiinl these matters to be set- 
tied by arbitration, the decision of the arbiters is declared to be 
final , no fees whatever arc exigible by tlu* oflieers of the Jus- 
liees for the enrolment of their regulations ; and their eases are 
to be decided in a summary manner 

By these acts it is aho deflarec*, that I lie usual committee of 
management must not consist of less Tian eleven in number, 
and ihdt tlieliooks sliall be at al' times op(‘n fer the inspt*elioii of 
members, — that no inie or regulation once confirmed can be af- 
tcr\^cirds alteied, nor any new regulation adopted, but liy a ge- 
neral meeting ol the members of such socKt\, oi by a comnnU 
tec specially appointed foi that purpose, convcmc'cl b} public no- 
tice in writing by the Secretary — that the pioposed alterations 
or additions shall lia\e been lead at the two usual iiieetinfirs of the 
soc*e1y or eoininitteo [iicmous to calling' said general or com- 
iiiittee moetiiigs, — that three -fouiths of the members tlmn pre- 
sent 'hall ha^e agicvd to th< lUcasuro, and that such altera- 
tions or additions be finallj Milnmtlcd to the Justices for tfteir 
approval as befojc l^*istly, it i-* declared, that no society can 
lie dissolved, c»i its 'funds diverted from their original jiuiposcs, 
without the coiuurTciue oi' /ive-shths of its whole members, as 
well as willi the consent of all thost ivceiving, oi entitled to re- 
cc'ive, aid from Us funds al the time. 

hucli are liie more imjiortant cn.ietmenls previous to die year 
1819, wlien Ml C’ourUnay intr-oclucid a bill for supplying a 
most imitenal delv^il in all the pivvlou^ statutes. Tins was tlie 
want of >ullicient si'cui’it'y against erroi in the original constitu- 
tion of their sebemes, in adapting the contribiiuous and benefits 
to each othei Trev lously the rule's of ev cry soch'ty, w hie h were* 
ly professed to provide lor sie kness or old age, and wen directtnl 
to no unlawful jau poses, ft‘ll iif'cessai ilj to be saneUioned , but by 
tins latte 1 statute it was also reepiired, that the tables and 
rules arc such as have bAi tippioveel by two persons A\ the 
least, known to be professional aeUiiancs, or persons skilled in 
calculatioTi, as fit and piopcr riccording to the most correct cal- 
-JCNJ 1827 
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iuliition of which the tjse will admit’''’ This act also greatly 
culaigcs the provisions ot lormei acts, by extending the pn\i- 
leges of mutual .i-s unmcc to any natuial state of conUngeiicj, 
whereof the occiiiiencc is susteplibh of calculation by way of 
average,"" and allows •.ocietie** to invest th<»ir funds in the Bank 
of Englind at 4 ) pti itnt interest, niulci the rcgulaiioH'» ap 
phcable to ftaving^ liinks This statult liovvevei, did not ex 
Vend to Scotland 

But notw ithbtaiiding all these s^ilutaiy inactmints, ilicii ofK- 
ratioii^ both ni rnglaiul i id Siotllind, has bttu but partial and 
mipalat Till viiv litcl) no data (xisicd bv wbieh t^u* ncces 
saiy piyinonts loi paituidai late of bent fit dining sicknos'- 
(ould be sitisfaiioiilv asttitaimd, and thou foi othei benefits 
were stkloin «itlendul to Tie Ju4uls, too \ ith vuy few cv- 
leption saiutiontd tlv' uile*> in whaUvci shape llu^ wtu 

pustnied^ ind decidtd 1 lumllv ^o( tliis\ ii is vith litth oi no 
icgud to thti»* iii»uhii<ms Hcnci ill tin laboui and eiuti 
nuntsof till l^tgisi itiiit un ui id i tiui unknown oi unlietd 
<d, and tlu^( institution wti^ toi'. oiunth Ktf into iiroi, hti 
e'aoon and luni 

Thes ivils, howtvti »ind tlu \ci ♦ gitil ntihtv ul such ui 
lit lies, Itiidtd to txiile a i icn iiileiist in tlun fivoin Sevii il 
jiatiiotu luhviibnl end ivoniid to])i,Ku>t dat i f< t I'^tablishing 
then sflu ines upon a nioi iiini basi but rtoilnng tffUliul wa** 
ace»mij)hslicd, until, uptai the nnition of Mi Ch.ii^ ^ i )lij>h«int, the 
Highland society, in 18 * 20 , instituted tlien 11141111 > into the latt of 
sickncs*- among FiunclH Sot icin'* in Stotl iiul, and puhhshtd the 
lesnltm > most ^ ali.abK IbpoM in 18 ^^ ' Mi Co ’rtenay also 
brought tlu sub|cet ig.nn Intoit rjihaininl 111 vNliina hi 
leit Conimitlieof tin House of Commons was appointed to takt 
into consideration tin puscnl statulis, and to make such investi- 
gations into the 1 ate of siikucss, moitahl), and olliti matters, 
as in*ght 1)1 deemed expedient Many h ghly le spec table and 
jiiuJbgent witnesses were aceordingly < ^annivd, niiith valuable 
information obtained, and the result of the whole embodied in 
♦ a Iteporl, wliieh has not jicrhajis Iwcn cxeteded in interest and 
utility, by any Pailiamentaiy papei\)f late yeait. This icixirt 

* riumll> 01 Btnciit SoiUtKH, diawn up In n ( umiuittcc ot 

the Higliluul Sodctvoi Scollvad A Cvnst iblt & Co tahu IbJie 
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lias not yet been followed up by any alteration oF the eKisting 
acts, but the (’omnnttee having been tins session of Parliament 
(1827) reappointed, it is lo be presumed that they will speedily 
undergo a rev islon and amendment. 

It maj here be observed, however, that Friendly Societies 
have always regarded legislative interference with the utmost 
jealousy and alarm , but that this arose from misapprehen- 
sion, and from llie benevolent (»bjccts being inisundcrslood, 
the following e\tiact iVom llie ]\u Iimnentaiy Rejxirt above 
alluded to, will sufllcicntly denionstraU Your Commit- 
tee ln1\e tbw oppoi limit} of obs^^ivuig, that it is in I heir opi- 
nion, onlv m eoiiMdiialuMi of the ad\an{ago‘' conferred by 
the law, ill it any restiiclivc interference can be justilied with 
volunlav} associalKais, istabh^bed Ibi la v\ful and innocent pur- 
pose They v\ish this princi]iik’ to lx kept lu view, in ^‘onsi- 
deimg as wtll tin hj^toi> of tlit'lnv. the suggi*stions vv hieh 
the} si; ill maLe for amending i< It u trnc tliat the rLSlrictions 
winch tht act (1793) imposes au, without c\t option, calculHtcd 
for the benefit and seciinl> of iinhviduals , ntverlheless it is foi 
th‘‘ ui<liviluals ihemsehe- to determine whethci to adopt the 
jnuvis* js the St ituti whxh offei's at the same time regula 
tion and privilege, or to lemain jKrfectlv unlettered b} an} 
thing l)ul lliLn own will, or ihe '•oimium and more aneiuit law 
against fi and and emlx/zlemf^nt For joui ( ’oinmit let' appre- 
hend, that although the act of 1793 .ipptais !(» begin by ren- 
deling lawful the institution of Fiieudly Soix'tie'', tlierc ncitlier 
was at that time, nor is now, un law oi statute which deprives 
the Kmg‘’s subjivtsof ihe light of asMxialing thenist Ives for mu- 
tual suppon ^ I'lns Report, and, that of the Highland Socict} 
of Scotland, will be nioie paiticularJ} referred to m the seijuel 

There are no legislative enactments ri'gaiding Friendly bo - 
cieties in France, but then rules must boat firs* submitted lo, 
and approved of by, ^ llie Pnfeci ol Poliee, ami notice thcrcaflei 
given to him some da>s previou-* lo eaeli mei'ting. 

Such a detail of the Purlianieutar\ proceedings and enactments 
has been deemtxl necessary, wit|^ the view ol directing to llicm tjie 
special attention both of Justices of the Peace and of Friendly 
Soi ieties, A s already mentioned, the rules of almost every society 
bear evidence, that, in the first place, the statutes are eitbar al- 
most wholly useless, or at all events seldom attended to ; and, in 

i2 
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the next place, according to Mr Gavin Burns, in liis able })ant- 
phlet on the Principles and Management of Friendly Societies 
in Scotland, ‘‘ il is a known fact, that many decisions have Wen 
given, in difes of society disputes, in our inferior courts t)f jus- 
tice, in wlii(*lj, from motives of lenity or liumartity to a com- 
plaining member, this principle (of adhering to the rules) has Seen 
departed from ; and although he may have failed in perfonning 
his part of the slipulalioiis mutually agreed on, in many^ases 
has been adjudged to receive the benefit of the funds the same 
as if he had fulfilled them f"* but such lenity or humanity, 
liovvever well meant, when shewn to one member at the expence 
of slrict justice, may, by injuring the general interests of the 
society, become cruelty to numbers, who may be thereby de- 
prived of that relief in sickness and old age to wliich they had 
a just claim.” Thus are scxietics deprived of llie many bene- 
iils and protcxJtiori which these acts are intended to afford ; 
whereas were their provisions duly acted on, the interests both 
of societies collcetively, and of their members individually, would 
be more effectually preserved. 

It is true, indeed, that, in Scotland, llie Justices have no 
power, by llic existing statutes, to alter or impost* upon societies 
any law whatever, provided their rules be merely consistent 
with the common law ol* the land ; but still a great deal of good 
might be done, were societies merely made aware of their errors 
before tlieir regulations were passed into a law. In this respect, 
great praise is certainly due to the Justices of Forfarshire, who 
have lately drawn up and printed a statement explanatory of 
the principles on wliich societies can alone be conducted with 
safety and advantage, and copies (if which are is.>ucd to all so- 
cieties applying for sanction. It is undcrsltxid that the Justices 
of Peace for the county of Edinburgh are now also in the habit 
^ of recommending a similar publicaluni^' to their attention. By^ 
' those and similar measures, a very licncficial change cannot fail 
to be soon effected in the principles and management of Friend- ‘ 
ly Societies; for it cannot be doubted, that, to irregularity hv 
therto in the proceedings of socicijics themselves, must certainiy 

• flemarks on the Constitution and Errors of Friendly Societiea, with pie 
Laws of the Edinburgh Coiiiposi tors’ Society, instituted upon the principtes recoup 
mended by the Highland Socictj of Scotland, OlivcJ and Boyd, Edinbvirg^, 
Price Is, dd. ■ . 
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Ik asLnbod niucii of tin litigation, anil the appaitntiv iiuonsist 
tilt detisioiib, >vhjih ln\i so {leijuintlv otinrrttl 

Impujethons nt the Sihimti of Finndly S(Hntu^ 

As rhefniKlsol Fntndl}^ Imku tits puna pal 1 v aiise fiom .i in- 
lam sum paid by m* nibiib at tntiy, and an annual Lontnbution 
so long as tlic^ itmnn m the sonily whik the disbuiscmcni'' 
consist ot allinv anil s ioi sitknesN oi mabiiity to work, nid !<» 
the funoials of mcuibcr , thin vviv^.'. <fr widows, it is e\ident 
that no society can bi }Knnanint unless tl c timtnbutions with 
the atciuing intent -t, Ik in pisi piopoitioii (( thi allowanits 
But »t IS much to U u gritted lln .1 insututioi^ so numeious and 
useful, should ha\e Ixcn so \ciy iKimally founded on niiscalcu- 
latioii, which iorniid the chiii opiiating c.ium of then own disso- 
lution. Thu IS the liss suipiising, liowcMi, whin it is iccollict- 
<d, that It IS only of late years (hat tin sislciu of I ife Asm'll! *11111 
has be in biouglit to nntunty, f\in in tiu Jnghti, and consi- 
({luntly bctlii edui lUd pul of the conunuiutv Di Puce Jun 
shown that, m Ins Iiiml, lafi Assuiaiici silunuswint to nun, in 
ecmscijueiu ( of having Ik c 11 ioiuuli d on c none ous c oinputations 
and the Scotch Minisuis Widows rund, ( si dilishid alxiut fbe 
middle of list icntun, a])piai to Ium biia one of the fust in 
stitutions founded upon ]ast piinaplis Ibsuii**, an acini iti 
knowledge of the laU of n»()iiah(y w is ill that was wantid foi 
piut>cily coiuUiiting X^ifi Vssmanu Si he me s, but loi those oi 
Friendly SiK-iitii , ilo tni( of shKok Wcu dso icqunod f)t 
this latUi riipnsiU, liowivn, no aciuiatc infuiuntion, till late- 
ly had Cl or been obtaiiud, 01 indeed thought of , and lunce 
their contiibution uid all(»w uite wtit neei ssaniy fi\(.d at 1 an 
dom, and left to be 1 usexl oi lowiiid i i m mnst me es might 
iei|iuie 

But to some even of ilu lust infoiiiiid ihi rn )de oi man 
agcmcnl seemed to bo suflieiciit, ind tin only onct.ipi^ of Ik. 
mg adopted, loi, m thcaitnli on innehl Societies, m I lit Sup 
plcmcul to till Ene^clopadu Biitanmc 1, it is stued, ^ that u 
IS a gicat ad\ intagi 01 Ik miit club not to iiejuin imieh in'thc 
way of funds If \\\{y (ahuhitiotn ue eonect, the outgoing*- 
within an avet age pel lod will balance the ineoimngs, and all 
that IS iKpu-iti m the w i\ of f md, 1 1 small sum to meet ae<i 
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dental inequalities. When this fund is lost, it is Hot much 
that is losi ; if a small additional sum is subscribed by each 
member, or, instead of tins, if the allowances are suspended, 
or only reduced, the society is placed in its former situor' 
lion.” Not the least hint, however, is given by this writer, 
of the way by vhich correct calculations may be obtained; 
and how he could suppose that, (‘ven were such calculations 
once procured, a society could afterwards act upon them with- 
out accumulating a (‘apital, it is certainly very dillicult to con- 
ceive, — for, as the rate of the yearly contribution continues llic 
same for life, vUiile the rate of sickness (or disability) increases 
year!}' frcmi youlli to age, u society must either always be pos- 
sessed of a capital in projinrtion to the number and ages of 
its members, or be unable to i\w{ the heavy demands of old 
age; the sickness bet wren GO and 70 jear* of age In'ing at least 
tenfold what it is between 20 and 30. Mr Finla>H»n, however, 
the actuarv for the National Debt Office, when first tvamhiiHl, 
in 1895, before the Ooniinitlec of the House of (’ommons, gave 
it as his opinion, that “ then* a lou.stant and given mortality 
ofx'vating ujioii life, but no Mich law eviMsas to sickness,*’' lU* 
therefore, lilewiM', when ajiplied by llie mcinbirs of 
Friendly SiK'ieties, advised that which appeared to bccjuile vnf- 
fieient, without any such calenlations T lunc advisi‘d them to 
.separate their project into two parts, the one embracing that 
which was snM*(*ptihle of calculation, the other that wliich was 
not ; it so hapixms, that sickiies'i, and the other events to which 
I have alluded, are of immediate and tem])o! ary occurrence, and 
may be provided for by immediate means. Not so the other 
benefits, wdiich uoiially rcijuire a long period of time before tlicy 
be realiml ; and therefore a siinph* mode of attaining the olv- 
jects of those .societies occurred to me, v^hich w^a^ that they 
sbould have two ehests, as it were, one for the temporary pur- 
pose of* sickness, to be sujiplied by a trifling eontnbulion, and 
augmetj^d as otcarion might retjuire, the oiIht to be entirely 
distinct, and kept as their permanent capital ” TJiat this opi- 
nion, hfftrever, with regard to the lale of sickness, was erroneous, 
will* be afterwards fully shewn, liy’^ihe most unquestionable evi- 
dence; and tiGtoi the system of management reconmionded, and 
hitherto almobt^tnivcrsally acted upon, is llic most ruinous that 
jcquld Tiave Ix'ei^uggcsletl, lias been already sufficiently demon- 
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stralerl by tho numerous failurcb ol’ Friendly Societies" sch^ines. 
But as these opinions arc from so high authority, and as the 
failures of Friendly Societies are attended with the most serious 
consequences both to their members and to the public, we trust 
to be indulged in entering somewhat fully into <a detail of the 
more obvious errors whuh have been committed. 

As already stated, Friendly Societies were originally charita- 
ble institutions. Hciic(‘ the expenditure was extremely limited, 
and, consequently, a small contrilmtion would he adetjuale lode- 
fray it In tlic progress of time, ho^vever, wlicn e\er\ one be- 
came entitled to claim the alloAanecs as !iis right, the same con- 
tributum could not suffice, biiJ, as might have been evjiecled, a 
long time ncccshanly < lapsed beiore this was pt't'ceivcd, as no so- 
liety, which conliniios to *io(jinre new members, can come to ita 
muxitninn expendHure for the first jeais , and, therefore, tlu 
impro\cnicnt in tlu principle of benefits, without a corresponding 
inciease of the payments, has ceriainlv l^etn one main cause of 
the failure of tlieii sclu'ines 

Soc*i(‘ties at their eommeneement, generally admit members at 
all iges, for the snme rate of enliy moruy, .ind even afteiwvaids 
st'ldom make any di/flreiue flir those under 3(5 or 10. A urii- 
j'orm sick ullowmici i- likewise gianttd to the whole fo>»t the 
same annual pa^numl, iijion tin* supposition, that the agtd of 
one generation will be provided flu liy the youth of flie next, 
liu!, while the demands of youth are no doubt greatly less than 
those of old age, stil[ the surplus contributions of tlie young 
mcinbcTs will Ik alone very inadequ »te to di'fray the allowances 
oi the old; for, sujijxxsing ll e annual rate ol sickness oi' an in- 
dividual at 21 yeaisof age to be iepu*s(*nted by oar, the rate 
of bicLness from 60 to TO, on an average, will be represented by 
ien^ and at 70 it will bo rc jn-osenled ughUen Hence, if 
members do not eiUti in youth, and aecumulale a hufticienl 
capital, or if it be firematunly <'\pendcd in delraying the lar- 
ger demands of' tliost who entered at higher ages, tliciu when a 
number of years h.is ]>a.ssc<l, the expenditure will come to exceed 
the income, and a binall (a[>Jlal must sinui be ixhaudted. Still, 
however, if young mcinUfs can be found, il the umtributious be 
increased, and the allowiinas udiued, a long period may elapse 
before the grtmuig evil is fully known, unul by the greatly in- 
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creat'd claiius of ihc noAv more numerous and aged members, 
the soeiciy suddenly go to nun 
Another important error which societies have coiTniiitlcd. is 
ji) enlarging their distrilmtionsj when their capital has continued 
progressKely to accumulate for a long series of years. ThU 
circumstanee, howevei, until it© reasons are fully understood, in 
apt to create a dangerous illusion. Although the annual coi^ 
tributions for a number of years at the coimnencenieni may bt 
greatly le^s than is necessary to support the soeiel\ to the end, 
yet the capital niaj tor many years continue rapidly to inciease 
In the ami lualth) jicriod of life, the members, even with 
a ver} low eonliibution, will ])ay more than they receive, but in 
ad\anccd life they will r(*ceive mucli more than they pay. A 
society, therefore, for money recci\ ed, nndci takes to paj after- 
wards a far great tr amount ; and hence, although possessing a 
large capital, it may still, in f«iel, lie far below the lequisite 
sum. As lias alreadj been rt marked, Iiowevei, an idea has 
\ery generally [)rc\ailed^ that Friendly Soeieties hav(» no need 
of funds, and that to accumulate cnjntal is merel) pro\iding 
lor ])ostenty, since scKMetics lia\e it always in theii powei either 
to raise tbeir coiiiiibiilions or lower their allow^ances, as cir 
cumstances may require Bui, as was lung ago ju'.tly remark- 
ed by Dr Price, all that is gben tuo much to prcniit claim 
ants is so ninth taken aviay from fiituK ones; and if a scheme 
IS very detieient at the beginning, the Jirst claimants may, 
from the greater part of the members being young and healthy, 
receive fur a number oi* years so much more than tiny ought 
to have clone, as to lea\e little or iK>thing fo* tho^e who come 
after them. Erromou'. schemes are therefore attendc'd with 
peculiar injustice; and this injustice will be the same, if, in- 
stead of reducing the allowances, the annual payments should 
bt‘ imreasod, for the only d'lHeieute consists in eausnig the in- 
justice totftll on future contributors instead of future claimants^ 
In general, how*\cr, delkicnues will only be peiceited when it 
is so late that no other alternalne remains to save societies from 
instant destruction, but eilliei to raisi* the contributions, or re- 
dute the allowances far below whaf was originally promised. 
Members, tlierei’oj‘<s entering twTnty or iliirty years after the 
commcnceuicnt, will be called upon to pay larger yearly contri 
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butiotib than arc m|uir<‘d lo secure their own pr4)|iorlion ef be- 
iiolit, on at count of being obliged to support the original sur^ 
viving members, who, wlien they wcic young, perliaps never 
cither gave to others lialf the present allowances, or j)aid much 
above half the annual contribulioiH. Their best and youngest 
members will then perceive that liny liave gon«' upon ciro 
ncous calculations, and will dcscit tlicin, the iiuv if able conse- 
quences of which must be, a still greater tlcficieiuy in tluir an- 
luiaJ income', ana a moic lapid dc‘-eii!on and (l(c]in(‘, until a 
total bankruptcy and dissolution take {j4aee\ 

But the accumulation of f*a^i al wliieli necessarily occurs m 
hociolic's for a number of yeais at the conimencenicnt, has also 
IchI into the \cr 3 '^ euoncous (jjuiihai, tli it as (he eapiral Ineivascs, 
so ought also the tc'ims of aehni‘‘Sion lu the sanu' proportion tvcMi 
f‘oi joiing menibcr'* , while the f id is, that as the funds increase, 
so also do the hist ineinhers merc'asc in ^e.irsand iiifirniities , 
and though members ciitei Mibsecpienllv to a laigd («ipiu»l than 
the hfst members did, they at the saint time tniei among a lai 
get* clas-* of agc<l and liitirm peojile, who, iiom their jM^nienls 
being now inadoqua(< to (Itfiay then allow aiieis, must them- 
selves c'ltlie'r reepiire all the eapiuil that tlie\ bad aeeumulatisl m 
< arly life, or be supported from the surplus contributions of tfle 
young nK'uibcrs. The usual piactiee, theiefoit' of i lising tlu 
rales e>F entry inoiie>, and etlu'rw ise linnlmg thctc'Miis of admis- 
sion, when a souety has iKiai some lime t‘dabhshcd, and hasae 
luinulatcel a capital, is doing a manifest m|iiry to cntiants, 

who can never derne any benttit fiom bat capital. 

So inucli with iTgaul to the errois in the sickness dejjartnKmt, 
but the same erroneous system of maiiagemeni is still moie oh 
vious in that for fum rals, or sums payable al death 

A member ciileriug al 40 jc'arsof age, becomes entith\l to the 
same allowance at di ath, .is if be bad enlerc'd twemv years lu fon , 
while the societj lias heem eleprued of just so many >c.irs\<m- 
tributions. It has been asserted, howevti, that a man at It) is 
likely to continue as Jong healthy as om jt 20, and, therefore, 
that a society runs jubtas inucli risk with the one as with the other. 
That SlUch is not the case wilThe aflerw iids math appaierit ;*but 
although this weie to hold tiuo with legard to sickness, still llie 
case is diflerent with regaid to death An isitrant at 40 h tlun 
a/iw, and no possible claim could have been previously inadc foi 
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his funeral money* He, therefore, to all intents and pui-poses, has 
pocketed twenty years’ contributions, deprived the society of that 
amount, and thus placed himself in a vastly better situation 
than those members who entered in early youth. 

But iKJsides the great loss thence arising from the admission of 
aged men, the usual method of only contributing for funerals as 
they occur, is attended with the most destructi\e consequences. 
While the members, or a great projwrtion of them, are young, 
the deaths will bo f(*w, but, with the advance of age, these will 
necessarily increase Hence the demands will then also inercase , 
and thus, in old age, when least able lo .iffbrd it, the surviving 
members will had the contributions perhaps double ^vhat they 
were m youth. At the comnienceinent of u s(K‘ietv, t(»o, the 
members are generally few lu iiiimbor, and w'hcn‘ a -mall suiti 
only, or ])erliaj)s nothing, is le\ied from each member, thobalanj;‘e* 
if not the whoh*, must be taken liom the siek-funil. Should the 
members increase, so will also the dcatlb, and consequently llu* 
contributions and dislmr&cnjents, so that the aiTOunts for fuiUTals 
will ultimately equal, if not exceed, lliost^ for sickness, while ihi 
sums r(.H:ei\ed by the lelatjons will bear no pj-o}>ortion lo the pay- 
ments, or the j)ouad which the member ma} ha\e been in the so- 
ciety. 

The most ])crnieious, however, and eeitainly the most unjust, 
of all the ewilsof the old system, i- the giving InncTal allowances 
for wives, .iiid annuities to widows, without the payment of ade- 
quate contnhutious Now that tlie prinei})le oi ehanty is aban- 
doned, why should the manied possess advantages over (he un- 
married t Where all contributr alike, ail diould receive alike; 
and if double or tu‘ble allowance > are recpnri'd, they ought lo 
be paid for m projiortion This i- surely but eipiitable , for as 
wxll might a married inenibei claim siek-money for his wile, with- 
out contributing for it, as demand funeral-money, or a widow’- 
allowanet', under similar circumstances It has been said, hoW- 
cv^ let all marry, and llieri (‘viry one' w'lll be on an equal 
footing; but If all wvn‘ to marry, then the same aintribu- 
tion would not suffice , and tliose who are now married, arc just 
as much bound to conlnbutc for Iheir additional ui]|K;^anccb 
as if all the members wt*n* married But the evil does not even 
stop hen* Upon the entry of a member, the society has seldom 
the means of knowing any thing relative to the healtli or age of 
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hiK wife« Should she be old or in a bad state of healtfi^ her fu- 
neral-money will probably be very soon required. The member 
may again marry^ pay a small sum, and in a short time claiih a', 
second — nay even a third— wife's funeral allowance; — ^and all 
this chiefly at the expence either of the young and the unmar* 
ried members, or of the funds of a poor bankrupt society. 

But, heavy as this burden certainly is, it is nothing in conipari- 
strti with widows' allowances. It should be particularly observed, 
that a widow's provision is not the light burden generally suppose 
ed, or one which may be added to a sdieme without an adequate 
contiibution ; on the contrary; it will of itself inevitably soon 
. bring a society to ruin. The same, if not stronger, objections 
are therefore applicable to those allowances as to fqncrals ; but 
as such benefits *irc now seldom promised by these socaelies, it 
seems here unnecessary to do more than allude to them. It is 
still to be regretted, however, that many institutions, under the 
denomination of iridorv^v'’ Schancs^ are still in existence, upon 
the most erroneous principles, and which will therefore be pro- 
ductive of nothing but loss, disappointment, and niiscry- 

Such, tlicD, being the opinions hy wliicli Friendly Societies 
have been guided, and the system of management which they 
have very generally adopted, it is not surprising that they slxdbld 
have sofretjucntly failed ; their errors, however, are matter of no 
reproach, for thi; spirit is to he admired, which, revolting at the 
humiliation of depending uj>oii charity, led their founders, seek- 
ing for the means of inde})endent siij)iK>rt in%ickness and in old 
age, to endeavour to attain the desired end, regardless of the 
dangers of miscarriage^^ — ^l>ut their experience having now laid 
the foundation of a more correct system, by aff'oiding data for 
compulation, which could not othcrw Isc ha ve been obtained, every 
means should be used to found them on a more secure basis in 
future. 

( To be vonthmed,) 


* Highland Si)ciety^s Ileiiort, p, 9. 
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of Food. 

A \KiiY interchliug report on this subject vas ibnnorl) pre 
scnted to the Freiicli ^Minister of the Interior, by Mil. JVr('\ 
and VaiKjuelin, ivio incinbors of the Institute, the accuracy of 
which may bo depended on It may, at this period of public 
distre&s, be valuable in those families whole the best mode of 
supporting naliiro should he udoj)ted at the least tspeiu*' 

The result of their e\*t)enineuts is as follows: — In liread, 
every liundred pounds w<*ight art‘ found to contain ei{»hty 
pounds of nutritious matter. IJutchcA meat, averaoing the 
various sorts, contains only thirlV“li\e poumls in one liiuuh<‘d 
Broad })eaus (igliU-nine. IVase^ ninety-three. Lentils (;i kind 
of half pea, but litth* known m Kngland), ninety-four pounds 
in one hinuhvd. Givens and lurmp^ which au‘ the most 
iw]Ucous of all the se^otahle'- used foi domestic jmrposos, fur- 
nish only eight pounds oi solid nutiiiious substtuuv in one hun- 
dred, Carrot'', fourle<‘n |)ounds. And, what is lemarkabk, .v 
being ip opposition to tlie liitluiU^ aeknowledged lluwy, one 
hundred {K)unds of potatoes only yield Iwenlvfhc pounds ol 
substaiKv, valuabli as nutrition. 

One pound of good bread is c(|Udi to two pounds and a half, 
or three |>ouiuls, of the best }K>tatoes , and se\entv-li\e poun(U 
of bread, and thirty [Hmnds of meat, are equal to three Imu- 
dred pfiunds of jidlatocs. Or, to go inort into detail, thr(*e 
quarters of a pound of bread, and live ounces of meal, are 
equal to three pounds of potatoes; tme pound ol‘ potatiies i, 
equal to four )»ounds ol'eabbage, and three of turnips Init t»iie 
]M)iincl of rice, broad beans, or rrencli beans, is e(]u,il to three 
(xiunds of potatoes. 

On an KanIUnt MihIc of Coating Small Arlivkft of Metal mih 
7^i//. "*■ By Thomas Gill, lisq. 

M a Gill once witnessed the following superior mode of tin- 
ning small articles, such as tacks, nails, fccc., for instance, with 
great economy and convenience. 

The workman liaving prc\ iously made the .surfaces of thgjtr- 

* Fruni tiiirts Tcclitiical llopository 
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tides clean from rust or other oxide, by pickling thisiq,' or put- 
ting them into siilpluiric, muriatic, or nitric acid, diluted^ith 
water, as usual, and washing them well afterwards in watei^ te 
put them into a stoneware gallon bottle, having an oval body, a 
narrow nct*k, and a handle to lift it by, together^ with a propor- 
tionate quantity of bar or grain tin, and of sal ammoniac. He 
theu plac'd the vessel, lying upon its side, over a charcoal fire, 
made upon a forge-hearth, and heated it ; continually turning 
it round all the while, and frequently shaking it, to distribute 
the tin uniformly over tlie surfaces ol* the articles to be tinned. 
They were then thrown into water, to wash away all remains of 
the sal-ammoniac^ and finally dr'ed in saw-dtu-t made warm. 

Tlio great merit of this process consists in ilie employment of 
the fiionmare vessel, which not only prevents the dissipation of 
the sal-ammoniac in fumes ; but also gives up the whole of the 
tin to the articles to be tinned, which would not be the case 
were a metallic vessel to be used. 

Ou polishing Ivory ^ Bone, Horn and Toriolsc-shelL Hy Dr 
Thomas P. Jonks, 

, Ivory and Bone, either plain or ornamented. 4 

Ivory or BONK articles admit of being turned very smooth, 
hr, when filed, may afterwarda be scraped in the manner to be 
jii'csently described, so as to present a good surface. They 
may be jjolished by rubbing them first with fine glass paj)cr, 
and tlien with a piece of w{‘t linen cloth dipped in powdered 
pumice-stone ; this will give a very line surface, and the final 
jxjlish may be produced by washed chalk or fine whiling, ap- 
plied upon another piece of cloth welted with soa[) suds 

Care must be taken in this, and in every instance wdicrc arti- 
cles of different fineness are successively used, that, previous to 
applying a finer, every particle of a coarser nfiaterial be re- 
moved, and that the cloths be clean, and free from gritiincss. 

Ornamental work must be polished with the same materials 
as plmn work, only usifig^ bru.>hcs» instead of linen or woollen 
rags, and rubbing as litde as possible, otherwise the most pro- 
minent paits will be injured. The polishing materials should 
be washed oft* with clean water, and, when dry, thourticlcs may 
ho rubbed 'vitli a clean bjusb, to finish them off.. 
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Horn and Tortoise-shell, 

I'hcse substances are so similar in their nature and texture, 
that they may be classed together, as far as regards the general 
mode of working and polishing them. A very perfect surface 
is given by scraping them ; the scraper may be made of a razoi- 
blade, the edge of which should be rubbed upon an oil-stone, 
holding the blade nearly upright all the while, So as to form an 
edge like that of a currioris knife; and which, like it, may he 
sharpened and improved by burnishing, at least so far as its 
hardness will permit. 

To pn^pare the work, when properly scraped, for polishing, 
it is first to be rubbed with made of woollen cloth, per- 
fedly free from grease the cloth may be affixed upon a flat 
slick, to be used by band, but what workman aill a hoh^ which 
is a wheel running in the lathe, and covered with tlie cloth, 
either upon its edge or periphery, or flat face, as may be retjuir- 
ed, is much to be preferred, on accouni of the rapidity of its 
operation, 'Uns biitf* or bob i.s to be eovered either witf) pow- 
dered charcoal and water, or fine brick dust and water. Alter 
the work has been made as smooth as possible by this means, it 
must be followed by another buff or bob, on which washed 
chalk or dry whiting is rubbed ; the comb, or other article, is to 
be slightly moistened with vinegar, aiul the buff and whiting 
will produce a fine gloss, whuili may be completed by rubbing 
it with tlie palm of the hand, and a small portion of dry whit- 
in e: or rotten stone. — FraiikUn JovrnaL 


Abstracts and Remarks relafwc to Captain Sabine's Ea^peri- 
ments on the Dip and Intensify of the Magnetic Needle^ in 
different parts of ihe Norfftern Hemisphere, By Peter 
Barlow, R, S., Mem. Imp. Ae. Petrop. Communica- 
ted by the Author. 

In my former paper relative to the magnetic experiments 
, made during the late Northern Expedition *■, I endeavoured to 

^ * • a ’ ' 

• 1 wiah here to correct an omission in the title of iny former paper. It was 
intended that the experiments should have been stated to have been By Captain 
Parry, Lieutenant Foster, and the other Officers of the Expedition.” 
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shew that the hypothesis suggested by Lieutenant 
‘‘ of the magnetic pole having a daily motion about its rmeq[f) 
point in an orbit of about 3^' or 3' in radius,” would serve to 
explain all the general phenomena of the observed daily changes 
in direction and in intensity of the magnetic needle in different 
parts of the globe. I also stated that there were other changes, ‘ 
or rather other sources of change, which served to modify the 
observed results, and would require farther illustrations. These 
illustrations will form the subject of tlie following pages, parti- 
cularly with refereiice to Captain Sabirte’s experiments. First, 
then, let us observe, that it is shjwn in the former paper, that 
if the phenomena alluded to may be generally represented by a 
daily rotation of the magnetic pole about its mean j)oint, it must 
be by sup|)osiug the pole to be always inflected towards the 
sun. It is on lliis supposition the former explanation as to time, 
&c. has been founded, and the first (pu stion beyond this is, 

Does tins inflection arise from tlie solar influence increasing or 
diminishing the magnetism of that part oi the gjlobe on which it 
is the grc«atest ? A very Utile consideration will suffice lo shew, 
that, if that hemisphere of the earth on vriiieh the sun shines at 
any time has its magnetic ])awTr more vStrongly developed in 
consequence of tlie ie.crcavsed heat, the resultant of all the fortes 
will approximate towards that [)art of the spliere, and will cause 
an apparent approach of the }^)ole towards that side. Now, we 
liave seen that this ap})arcnt approach of the magnetic pole ha.v 
been actually obseiwed during the time the stni is advancing to- 
wards the meridian of any place ; and hence we conclude that 
this approach is caused by an increased magnetic action in 
those parts of the earth immediately exposed to the solar in- 
fluence. 

That this would be the case in the magnetism of an iron-bal£ 
tlius partially heated, is unquestionable , — PluL Trans, 1831, 
Part and as, in all other known cases, the laws of iron, 
magnetised by induction, and thost of terrestrial magnetism, so 
closely resemble each other, it may serve to condense our re- 
marks, if we first confine thejjt to the case of an iron-ball under - 
different temperatures resembling the actual state of ihe earth. 

With this view, it may be observed, that, according to the 
l»y|X)thesis of iron receiving its magnetism by induction, it is 
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supposed, botti in my investigation anti in that of M. Poisson, 
that each particle of tile magnetic fluid has the same intensity 
of action at the same dibtance ; and, on this siipjiositioh, all tfie 
conditions of its action are deduced. But if, instead of this 
uniform action, we suppose the equatorial parts pf a sphere of 
iron to act with greater intensity, as would actually be the case 
if the temperature of the iron were Increased in those parts, 
let us inquire in what manner, and in what degree, this wpuld 
influence the laws deduced from assuming an uniform intensity 
at ecpial distances. And if it result from tins inquiry, that an 
increaseil intensity, and a tliminution of the natural (lip about 
the equatorial regions, would ho the necessary consequence of 
such a supposition, and an increase of the natural dip, with a 
corre^lK)nding decrease of intensity in those parts towards the 
polos of the iron shell ; and if, moreover, referring to actual ob- 
servations and experiments on the terrestrifd globe, it should be* 
Ibund that corresponding phenomena have Ik'Oo observed iiUiB 
frigid and torri# zones, we shall, I think, have strong r^ETns 
for assuming that the phenomena in both cases are dia^o the 
same cause, viz. an unequal temperature and a cou^esponding 
inequalitj^ of magnetic intensity ; but still not sucfi as can be 
explained by [issuining a pole of intensity distinct from tliat of 
direction. 

Here, then, at once will lie seen the principle on which I pro- 
pose to explain, first, the ap[)arent anomalies \vlii(*li Captain Sa- 
bii^c detected in his exju'rimenlal results between tlie intensity 
and dip in tlie frigid, temperate, and torrid zones; and, set^ond- 
)y, some of the modifications in tlie daily changes of magnetii' 
intensity, &:c. which seem lo be dcficndent on causes not emr 
liraccd by the general liypofhcsls of the daily rotation of the 
magnetic pole of the earth about its mean point. 

It is, I believe, to Dr Young we are indebted foi\ the lir^t 
analytical formulie for expressing the intensity of terrestrial mag- 
netism', as depending on the dip of the needle, viz. 


Intensity of dipping needle I — A * /i r 

Intetisity of horizontal needle I A ^7 ~ — i.-. 

Wijpre«S is the dip, and I the magnetic Inti I tide of the, place of 
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observation ; and although more exact observations have shewn 
that these laws are not strictly true, in places where the dip 
difiers considerably, yet the agreement is too close to admit 
of a doubt that they are on general principles correct, and that 
the discrepances are due to some cause which it would be satis^ 
factory to be able to ex})lain. Let us see, therefore, how far the 
supposition of an effect, due to unequal temperature, may be 
calculated to furnish such an explanation. 

In the first place, it may be proper to remark, that whatever 
might be the temperature of the eutire sphere, so that it were 
uniform, the laws would remain the same ; the intensity would, 
indeed, bt' different, but the formula^ Iiaving reference only to 
the relative intensities, dip, &c. in different latitudes, would, of 
course, remain the same under all uniform temperatures. 

T propose to examine this question only on broad principles, 
without attempting any thing like an analytical investigation of 
it 5 ^ because, to investigate this problem, in all its generality, 
would require, in tlje first place, a more perfect knowledge than 
we yet possess, of the projwrtioiial magnetic developcment under 
different temperatures ; and, secondly, if this were known, it is 
perhaps doubtful i\hctlier the modern analysis, even in its pre- 
sent high state, would be competent to contend successfully wfth 
all the conditions of such a prt»blem. At the same time, it will 
be easy to shew, that the circumstances alluded to, viz. an in- 
creased heat about the equator, would alter the laws wliich are 
applicable to an uniform teniperature, and that this change 
would tend to results very strongly ^e^.nnbling the known con- 
ditions of terrestrial magnetism. 

Let us conceive the uniform tempe- 
ratures, to which the laws a))ply, to be 
that belonging to the iiiagnctical lati- 
tude, in which the needle is at right 
angles to the teri’cstrial magnetic axis, 
so that the dip is equal to the magne- 
tic colat., then 2 tan. /=ztan. colnt. 

/, or S tan. /rreot. lat., which gives 
lat = 35^44. ^ 

. We may then, according to the 
broad view we arc taking of the sub- 
ject, consider the needle as placed in 
AVRIL— JUNE 1827. 
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equilibrio in. this position by two forces, one directed towards 
polar parts N, and the other towards the equatorial parts C. Now^ 
conceive the actual temperature of the several regions to be restor- 
ed, then all the parts between L and C will be increased in tempe- 
rature ; and, therefore, according to our supposition in magnetic 
intensity, while ijic intensity of all the parts between L and N 
will decrease, and the needle will, in consequence, be more in- 
flected towards the centre C ; that is, the dip will be increased : 
but the actual intensity, independent of the dip, will be greater 
or less, according as the mean temperature shall be now greater 
or less than the uniform temperature first supposed ; however 
this may be, in this particular latitude, there is, at least, some 
part in which the mean temperature shall be less than the uni- 
form temperature, and beyond that poitii, towards the pole, the 
intensity of tlie needle will be less, from considerations of tem- 
perature only, than that given by the formula I 

it will also be less, because the dip will itself' be greater than 
that whicli results from the jirinciple upon wliicli tlie for- 
mula is obtained. It follows, thercfbrt, that, in every mag- 
netic meridian, there is a point beyond whicli, towards the 
pole, the actual observed intensity of the needle will bo con- 
siderably less than ouglit to result from the formula given 
by Dr Young, and employed by Captain Sabine; and, in 
a similar way it may be shewn, tliat there is another jioint in 
each meridian towards the Equator, in vnIucIi the intensity is 
considerably greater than that given by the formula; first, in 
consequence of' an increased temperature ; and, secondly, in 
consequence of an actual diminution of the dip below that due* 
to an uniform temperature. That this would be the actual re- 
sult due to the magnetic action of an iron ball, heated as wo 
have supposed, is unipjcstionable ; and the circumstance of such 
a law being observed in tlie different zones of the earlli, and 
pi^icularly the ))roof furiubbcd by Lieutenant Foster’s e-xperi- 
^aients, that the solar rays have a positive influence on the mag- 
hietism of the terrestrial sphere, and an influence, moreover, of 
that kind, which is perfectly consis^nt with these suppositions ; 
we have, I think, strong reasons for concluding, that the par* 
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tial intensity of inagnetisin, in different parts tff the gldbe, is ue- 
perulent on tlie partial temperature ; and. that the formula de- 
duced from a supposition of a uniforiu temperature, will give a 
less intensity towards the equator, and a greater intensity to^ 
wards the poles, than is consistent with the actual state of terres- 
trial magnetism ; or, which is the same, the observed intensity 
in the torrid zone will l)e found to exceed, and that in the frigid 
zone to fall short of, the intensity whicli ought to result from 
tlte formula generally employed. And this is consistent with 
the observations of Captain Salune, As will appear from the ab- 
stract wc bavc made in a subhoquent page. In the al)ove rea- 
soning wc have supposed an iinifornj temperature in each paral- 
lel of latitude, but this, of course, is by no means the case on 
the terrestrial globe ; consecpiently, although the hypothesis ad- 
vanced above may explain, on general principles, many of the 
apparent anomalies observed by Captain Sabine, it cannot bo 
expected to meet them entirely ; because, if temperature has the 
general influence we have supposed, it must also hav^e that partial 
influence, whicli is due to localities, and otlicr causes ol' partial 
temperature, and hence, perhaps, wc may accounl for that extra- 
ordinary intensity which Captain Sabine observed at New York, 
and along the coast of America generally ; the land and ocean 
furnishing not only different degrees ol'tempeiaturc in the same 
parallel, but also different conducting powers, and it is probable 
tliat much depends upon the latter condition ; and hence, again, 
perhaps consitlering the land of the terrestrial glohe, as divided 
into two great continents, wc may ^ee some reason why the laws 
of magnetism, as actually observed on tlie earth, should be 
rather consistent with the hypothesis of two north and two 
south jwles, (as first advanced by Dr Halley, and supported by 
so many autliorities by Professor Hansteen), than with that 
which siq)poscs only one pole in each hemisphere. 

Unfortun,'itely, Professor Hansteen has mixed up, with many 
valuable records, collected with great labour, a great deal of 
mystical matter relating to numbers and periods, which have 
thrown sytnc discredit upon jiht|^|ferformancc ; but, rejecting the 
latter, it is extraordinary how* very nearly his calculations ap- 
proach to observations not only as relate to the dip and varia- 
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lion, but also to the intensities in different parts of the world, as 
will.be seen by comparing them with the results obtained by 
Captain Sabine in various parts of the northern hemisphere, 
and witli those of Captiiin Parry and Lieutenant Poster, at Port 
Bowen, and other stations ; and, as the general results in Han- 
steen’s table of intensities, as well as those from observation, ap- 
pear to be all consistent with the above explanation, we are jus- 
tified, 1 think, in concluding, that the discrepance between the 
intensities, ns observed, and as computed from the formula 

I — A /y/ arises from the unequal temperature of the 

different regions ; and, e>onscqiuntlj, that the hypothesis of a 
pole of intensity, distinct from that of direction, is unsatisfactory 
and untenable. 


The JoUowhiff are the dips and Infcnsiiies, ns observed hy 
Captain Sabine^ and as ampated by the formula I =: A 
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With respect to the intensit^f \hc horizontal needle, it mV 
be obviously subject to different laws, because it will be less 
as the dip is greater, and greater as tlu^ general intensity is 
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greater* It follows, tlicrefore, that the intensity of the hori- 
zontal needte may be at its inaxinimn, when the general in- 
tensity is'at its minimum, and vke versa^ particularly in plates 
where the dip is very great, because there a very few mi- 
nutes** change in the dip will very sensibly affect the horizontal 
needle^, while that of the dipping-needle will s(!arcely have suf- 
fered any perceptible alteration. Irregularities in the horizontal 
needle will therefor^? be much more contmon, and more appre- 
ciable, in northern latitudes, than in places near the Jfciquator ; 
while changes in the state of the dipping-needle will be more 
common in the latter situations than in the former ; all which I 
believe is sufficiently consistent with observations ; at least Pro- 
fessor Hansteen has recently shewn, that the change of intensity 
m the horizontal needle, between its annual maximum and mi- 
nimum, is much greater as the dip is greater ; and I think it 
highly probable, if his observations had extended to places nearer 
the E(|uator, he would have found it a minimum in one place, 
when it was at its minimum in the other. 

It would, liowcver, be endless to trace out all the circum- 
•stances that miglit icsult in different places, by supposing that a 
higher temperature developed a higher degree of magnetic in- 
tensity. I .shall therelorc content myself with what is above 
stated, hoping tliat it will be sufficient to attract tin' attention ol' 
observers to this probable cause of niagnelic iiregulanties in dif- 
ferent parts of this tern^striul globe, 

Woor.wKH, ) 

mhMoy^m. j 

SS Till*. rOHMEI’ t'AVMl. 

For l’rufe.siii)r lA^bedi mid rroPossor Sot‘l>ei'k. 


R^itUdion of Mr Ivory's New Law of the Ileal c.vineated froin 
Air hy Condensation, By Mr Hf.xhv Metklk. — Commu- 
nicated by the Authoi. 



inserted in tlic last Number of this Journal, I was not awarp that 
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my previous labours on the same subject in No. IL, bad already 
set a-working tbe great jwwers of Mr Ivoiy. But, on perusing 
tlie numbers for February and March, of that valuable united 
journal The Phihsoithical Magazine and Amwls <^*Philosophy, 
I found an altcnipi to bear down, not by rational argument, but 
purely by force of his own aullmrity, all that I had formerly 
proved on this subject. 1 say for, although Mr Ivory, 

throughout his recent papers, is at great pttins to state, in the 
most pointed terms, the very reverse of what 1 had inculcated ; 
yet he not only docs not combat my reasoning, but admits, in 
the strongest terms, nay, eulogizes, in one place or other of his 
paper, all the data I have employed ; and every one who has 
but a moderate acqiiaiiiiancc with the mathemaiics, will see tltat 
the conclusions I have drawn follow as necessarily from the data, 
as those of any proposition in Euclid. A still more elcnjcntary 
investigation of tlic Jaw of temperature in air, is given at page 
336, of the last Number of this Journal ; and the same conclu- 
sions may be legitimately drawn from tlje ])rcmises in various 
other ways. 

1 did not expect that on this subject I was to he opposed by 
first rale mathematicians ; because such ought to see at once the 
truth of my conclusions, even although they may not admit my 
investigations to be altogether free from impcrloctions. Others 
are at liberty to withhold their assent, hut men of science must 
give way, because it is not a mere mailer of opinion, llierc is 
no alternative, if the data be admitted. 

Mr Ivory’s paper is entitled, Investigation of the Heat ex- 
tricated from Air, when it undergoes a given Cotidensation.” In 
the Phihsopliical Magazine for July 1325, the same author has 
given us what he calls “ The Laws of the Condensation and Di- 
latation of Air,’' &c. and which are intended to serve ilic very 
same purpose. They had been publi.shcd two years j)rior to 
this, by that distinguished mathematician M, roissoii. But, in 
the presemt article, no mention is made of the old laws, far less 
whether uicy aie now repealed to make room lor the ncw\ When 
an authpr prci^iits the public with a ^iew of any subject, differ- 
ent from, or directly opposed to, wliat he Jiad formerly given 
them) he is not only expected, hut bound, in good faiths to titate 
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his reasons for such a change. Our author, as we sliall Ijereaf- 
ter see, is blamablc in this respect . ^ 

After some introductory remarks which had been repeatedly 
given in his former papers, the pretended investigation of the , 
new law proceeds thus : — “ We must next inquire according to 
what law the latent heat accumulates when air expands. When 
a mass of air, under a constant pressure, varies by the applica- 
tion of heat, I nsmme it as an acknowledged principle, that equal 
quantities of absolute heat produce equal increments of volume.’' ‘ 
Now, on this J need only observe, that assumed principles and 
udknoxvledged j)rinciplcs are too often erroneous jjrinciples ; and 
it is the business of science to ch? henge the legitimacy of all such 
random and gratuitous assumptions. 

In assuming this acknowledged principle, Mr Ivory has been 
forced to transgi-ess the much irua-e sound and safe ])rinciplc of 
Newton ,— no more principles are to he admitted than are 
necessary to solve the problem. Now, Mr hory knows very 
well, that 1 Ijave rejx'filedly shewn that the problem can be 
solved in a most satisfactory manner, without this assumed and 
acknowledged principle. Nay more, I have shewn that il is a 
false and unfounded priiuiph’, as will farth(*r appear by the 
perusal of this essay, which I hope will have tlie salutary etlect 
of finally settling the true scale of the air-thertnometei\ 

Having thus noticed the loose hy[)othetical foundation of Mi* 
Ivory's investigation, 1 shall now advert to its remarkable inconsist- 
ency with his pro'iously avowed doctrines. Thus, his law^s or 
formula' given in Phil. Mag,, July 1824, page i)., set no limit 
to the heat extricated from air by compression ; but, as we shall 
shortly sec, lie lias now confined that rise of temperature with- 
in a very narrow compass, and without assigning a sufficient 
reason for cffct'/iing such an extraordinary revolution in the un- 
alterable laws ol‘ nature ! In 1825, the greatest cold produced 
by the dilatation of air, cciuld never descend bclow’^ — 448*" Fahr. 
but, under the aew law, il is bottomless and unfathomable.* 

* By looking into page No. II. uf Ihirf Journal, it will be found, that 
though I had anUcit)atcd the scanty produriion of heat hy the new law of con* 
densation, yet I did nut ihcu foresee, but doubled, its enormous frigorifK 
powers. 



15S Mr H. Meikle’s R^utatien of Mr Ivonfs New Leap of 
In July Mr Ivory was pretty sure that the value of 
the fraction, which he now calls was j, and assigned a nu^t 

P i 

absurd reason for it, as noticed in the last Number of thiai; 
Journal. He also maintained, that it agreed sufficiently with 
the experiments on sound. In February last, he makes this 
fraction g ; in March f ; and, by this lime, it is hard to say 
what may have been its fate. But, at all events, he avers and 
insists, over and over again, that it rmusl be a constant quan^ 
tity ; and he contends, with equal zeal, for the accuracy of the 
law of Boyle. 

On these two points, viz. the emutdney of the* ratio of tlie 
specific heats and the law of Boyle, Mr Ivory and I arc per- 
fectly agreed. They are the only data required for investigaU 
ing the true law of lemjierature in air, and from which it foU 
lows as a necessary consequence However, when we reflect 
a little on the unstable nature of Mr Ivory’s creed, it would be 
nothing remarkable, tlint, ere long, he renounce them both, and, 
fis usual, witliout w^asiing time in assigning a reason. 

The fraction of which wc were just speaking, is tlic excess of 
the specific lieat of air iind(T a constant pressure, over its spe- 
cific heat, reckoned unit, under a constant volume, From the 
many experiments made with llic ajiparritus formerly described, . 

I have found tliat fraction always so close on that I expect ' 
this will ultimately turn out to be the true quantity ; and I 
think, the circumstance of tliis value pointing at llie existence 
of a repulsive force, lielMTcn tlie particles of air, inversely as^the 
Bguarc of tlicir distance, adds greatly to the probability f. It 
scarcely deserves notice, that the value of this fraction, as com- 
puted by Mr Ivory, from tlic experiments of Desormes and Cle- 
ment, was always .3492, till I gave the correct Number .354, 
which he has now got hold of 

In the Second Number of this Journal, I in.stanced the para- 

* This law, 'it will ho recollected, is, that, whoa the variations of the quan- 
tity of heat in a mass of air are ujiifoTiii, those of its volume, under a con.. 
stanl pressure, form a geometrical progression ; as do likewise the variations 
of pressure under a constant volume, 

f. Sec last Numhci of this Journal, p. 391, 
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cloxical cwumstance, that a connect result may sometimes be 
obtained from erroneous premises ; but fortune lias not here fiu 
voured Mr Ivory with any such conclusion, nor saved him from 
announcing, as die result of his investigation, a proposition 
which, he says, solves the problem,'’' although it may not only 
be condemned on its own evidence, but it obviously involves 
the consequence, that air, having the temperature of 32° F., 
am never by compression be brought to 212°, — a result noto- 
riously at variance with observation, wljich has never yet disco- 
vered a limit to the rise of temperrture, — bu" a result, let us re- 
collect, which supposes the absolute zero at — 448° F. When 
would tinder kindle under the boiliiig point * ! Had the same 
air been rarihed only eight times, it would have been cooled 
down to — 1228° F., or 780° below the absolute zero above men- 
tioned. A more extravagant inconsistency cannot w^ell be con- 
ceived, if wc except the still greater cold at tending a greater ra- 
refaction; and yet, according to the laws of 1825, the greatest 
cold could never reach — 448°. 

The proposition alluded to, and which announces Mr Ivory^s, 
new law, is this r The heat extricated from atr when it tinder^ 
ffoes a given eondenmtiony is* eqnnl to \ ths of the diminution o/^ 
temperature required to produce the same condensation^ the pres- 
sure being constant. 

But since ignorantia legis iiemini excusai, I shall, for the 
reader’s cdific«ition, })resent I)im with a comparison of tlie laws. 
Let a be tlie expansion in the volume of air at zero, for one de- 
gree' of the thermometer ; t the temperature by the common 
scale, for the initial density ; and i tlu' change of temperalure 
on the same scale, produced by changing the density of tlic air 
in the ratio of ^ to unit ; or, § is the quotient of the density at 
the end of the operation, when divided by that at the begin- 
ning. Then the old Urn of condensation given in 1825 is 

• According to the experiments ;f IM, Guy I^ussac, tinder or amadou be- 
comes ignited in air condensed into oiio-fifth of its bulk. But this, by the ' 
new law, only produces a temperature of 32* -j- 144" — 17 ^” F., or under 
the boHitiff point ! 
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:uid the new law announced above is 

l+ar 3 4 — 1 

* = — X u X 5 . 

a 8 4 

Two very different laws to be sure. If t = 32" F., and con- 
sequently a = for Fahrenheit’s scale, we have, 

For 1825, / = 480= ( 4 *^ — 1 ). 

For 1827, 180= x 

The truth of all I have alleged against the new law^ will now 
l)e manifest ; particularly, that the quantity i can never amount 
to 180'’ ; that is, the temperature can never, by condensation, 
be raised 180*^, or to the boiling point of water. So that, un. 
der the new law, vve need never attempt to kindle tinder in a 
condensing syringe. 

If we compute the increase of temperature for a quadruple 
condensation, by nieans*of the formula given in 1825, viz, 

-’-r- (''■-')> 

we shall find, that the rise of temperature on the common scale, 
or the value of i, obtained by putting g = 4, is exactly cxjual to 
the sum of tlie rises obtained at two operations, taking an inter- 
mediate density. Thus, put and find the value of i; 

then add this to t, and find a second value to i; it will be 
found, that the whole rise of temperature is precisely the same 
ill both ways. The character of the formula, therefore, re- 
mains unsullied by this test, though I do not mean to say that 
this is a complete and jiositivc proof of its correctness. On first 
seeing that formula in M. Poisson’s memoir, I tried it by this 
test, and the result did not lower its value in my estimation. 

It is plain, that any formula which will not bear to be so 
Tiandled, must be a mere visionary shadow, self-condemned, and 
good for nothing. I therefore proceed to apply the same 
sinqilc test to the trial of the nci^ law. 

The new law of condensation is, of course, meant to be quite 
general in its application, — answering alike for all moderate 
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^temperatures and densities. Let us see how it stands the ibre- 
going test, of computing the rise of temperature due to a qua- 
druple condensation, by a single operation, and by two separate 
operations. At one operation, we have, putting ^ = 4, and 

.= 82 T..anda=TL 


1 + a-i 3 i — 1 

l =r -- r- X J X ^ 

a 8 ^ 


135 


Again, with § = 2, wc obtain i = 9(X Adding this to 32 ' 
makes the initial temperature r = 122’, ana the form uJar with 
§ again = 2, becomes 106^875 for the second value of i. Ilencc 
tlie whole rise, computed at two operations, is 90" + lOC'.STS 
.“n 196''.875, which exceeds 135^^- the rise at one operation, by 
the enormous quantify of 61®. 875. 

A similar inconsistency will come out in whatever >vay we 
vary the trial, and whether wc use rarefactions or condensa- 
tions. But I shall now apply a more obvious test. 

In the case just considered, air at the freezing point, or 32' 
had that temperature raised 90®, or to 122®, by having its 
density doubled. Now it is clear, that, if the new law were cor- 
reel, the same air, by having its acc|uircd density halved, should 
just have its temperature lowered 90'\ or from 122® to 32® F., 
being in every respect restored to its oi’iginal condition. But 
if, in the above formula, representing the new law of coiidcn- 

saiion, we put r 122®, a = ■ — , ami g i, the depression of 


temperature is no less than 213®. 75 ; and, consequently, tlie re- 
sulting temperature, in place of 32 , is 122® — 213®.75 = — 91' .75 
F. ; giving the monstrous error of 123®.75, just double of that 
in the fornter example. 

On the other hand, when the formuLa rej^rcscmling the old 
law of condensation is tried by the same test, not the slightest 
inconsistency can be detected ; because this is foundtxl in fact, 
but the irew law in fancy. 

It would be no difficult mai|#er to a})ply both of these tests in 
a general way, by means of symbols ; hut the above' proof, 1 
presume, will be dectned quite concltisive, and will be more ob- 
vious to a greater proportion of readers, 
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The absurdity of the new lam of condensation is therefore reiu 
dered evident to demonstration ; and, indeed, if we reflect for a 
moment on its illegitimate origin, wc shall cease to wonder at its 
untimely fate. 

The result clearly proves wliat I formerly stat^, that it 
is imposs ible, in the very nature of things, for the change of the 
quantity of heat in air to follow the change of volume under a 
constant pressure, if we admit the law of Boyle, and that the 
specific heat of air undqr a constant pressure, has to its specific 
heat under a constant volume an invariable ratio. So that, in 
spite of all Mr Ivory’s analytical skill, he has allowed his pre- 
judices to run him into a most untenable delusion ; but having 
virtually renounced his former tenets, it is not very obvious 
what he can next embrace. 

Postscript . — It will be found on examining Mr Ivory's {)a- , 
pers in Phil, Mag. for February and March last, which treat 
expressly on his new law, that no intelligible reason is given 
for such a radical reform. This excited in rnc, and proba- 
bly in many others, no small degree of surprise. For every one 
w'oidd have naturally expected, that a most satisfactory reason 
for the change should ha\'c prefaced his first pajier ; and since 
his article on Sound, in the Number for April, did not profess 
to treat of the new law, but is styled an application” of it, I 
never thought of searching there for what ought to have aj>- 
jxiared so long before, and was foreign to the title. But since 
ray paper on Mr Ivory^s articles was sent away, I happened to 
look into his article on sound, and found a very brief and ob- 
scure Will that something of his in Phil, Mag. for June 1825 
was liable to objection. At first, I thought it should be June 
1824, but afterwards saw that it must mean July 1835, and 
then perceived that such was all tlie explanation or admission of 
incorrectness wc were to expect on this mysterious transaction. 
But this)|§|fter all, was an admission of error in a point where 
he was most correc^t ; and therefore really worse than no ad., 
mission. Before, however, makhig this tardy and useless con- 
fession, our author tries to have MM. Laplace and Poisson first 
in tile scrape, and prefers a charge against them, which, I have 
ho dlbiiht, he will discover to be without foundation, when once 
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his notions get right about the scale of temperature, and the 
laws of condensation. 

It will now be seen, that my not looking sooner into the Phil. 
Mag, for ApiH was a matter of no moment ; and every one will 
be able to judge whether Mr Ivory has there redeemed bis 
pledge of clearing away all the clotids of obscurity,’’ of which 
perhaps he had the best share himself 


J Toiir to the So'tiih of France and tJw Pyrenees,^ in the year 
1825. By G. A. W.^lkek Aknott, Esij. M. W. S. (Con- 
tinued from a former Number). 

Having provided ourselves with all that was necessary for our 
j^ourney, we left Montpellier in the diligence on the 17th May, in 
^company w^ith our two friends MM. llecjuien and Aiidibert, and 
arrived very late the same evening at Narbonne. On our route, 
we picked up very fcwplants, partlyowing to our observing scarce- 
ly any of interest, and ])artly to the difliciilty oi‘ getting out of a 
public coach when we did discover any. About Be/iers, we first 
saw Panynyrhia Impanica,, {lUkehruvi nrgcntcuvt„ I^in.)^ 
md Ediium violarcum and plantaghicim oi French authors ; 
but I have very great doubts ii‘ the latter be the true E, plan- 
tagineum of Linnaeus; lor, if I recollect well. Sir James Sujith, 
in the Flora Gncca, describes the leaves of llie E^plaufagincam 
ns having strong lateral ncr\es, and covered with a soft pubes- 
cence. In the abeno two FrmkIi sjiecies, however, which I 
consider as inci’e varieties of one species, the lateral ribs arc by 
no means conspicuous, and the hairs are always more or les ri- 
gid. The desScripiiou given by De Candolle in the Flore 
Franyaise"’ answers well to the plant of liinmnis; but it is only 
indicated at Nice ujMm the authority of Allioni, who may have 
confounded it with the E, v'lolaxxum 

• That wliidi is indicated at Narhanno in tlie Supplement In the “ Flore 
Fran<jaise’\ is certainly the same yith ours. JMv Bentham (Catalogue dets 
riantes indigenes des Pynnites et du Bas I^angucdoc, p. 7th), also considers, 
what we found as mere A^ariolies of each other, Imi that each is the true Lin- 
iiean plant ; he further ohservi-s, that when the plants grow close together 
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Oil tlie afternoon of the 18tli, we made a short excursion to 
a small hill called the Pech de TAgnelle (la NicJle of some, and 
Ja'Nivian of others), on which, and in the plain betwixt it and 
Narlx>nne, we found a few rare species : some of ^these were in 
a good state, though many, on afeiunt of the extreme drouglit, 
which in a great measure had destroyed the crops, were too 
much advanced. Among those we secured, were Plantago at 
bicarie^ two or tlirce Medicagos, Paronychia hispankaj Sisym- 
brium cohnmuv^ Sonchus tenerrimus^ Ijyniccra halearka^ Durn. 
(with which L. appears identical), Melka jyy’- 

ramklalis^ of which d/- mmuia is merely a starved state ; Ca^ 
chrys Morisoni^ Lcuzia conifera^ Tr'ifolmm hisjndum^ and La- 
chenalia scrotina. which form no bad specimen of what we com- 
meiiced our excursion with. SUcnc gninqncruhiera^ and S* cc- 
rastoidr,s\ were here so intermingled, that one feels astonished 
that they had ever been separated as species : the peUils emar- 
ginate or entire, the pubescence, and the absence or presence of 
sj)ots on the petals, were marks evidently set at nought Ijy na- 
ture, and of no use to any but a mere hcrbai*ium botanist or 
horticulturist. In addition to the above, we met with an An- 
themis^ perhaps A, incrassafa^ Loisl., though in .some points il 
does not well agree with his description. 

On the 19th, wc traversed the Montagne de la Clape, which 
is calcareous, exceedingly arid and dry, ami destitute of any 
kind of covering liigher than a Chim\ On our route to it, we 

ill a poor and arid soil, llio radical leaves are early deatrojed, and the .stem 
becomes straight, and simple, esjjecially at the base, Ibnniiig then the E. vh- 
laccum of authors. When, on the contrary, it occurs in a rich soil, though 
dry, "dtli ahumlancc of lateral room to grow , especially when on the road-sidos. 
where it has been trampled under foot, its radical leaves grow' to a gi*eat size, 
and its stem is branched from the base : it is then the £. ■piaiHnginennu The 
stifihess of the hairs varies much in both cases.” To the above-mentioned 
Catalogue,” JMr llentham ha.s prefixed an account of our 'I’our to the Pyre- 
nees. As a translation of it will contain nearly all that I was about to say, 1 
feel assured that my readers will excuse me for giving one, in.stcad of telling 
the same thing in different words. Much, therefore, I will translate, and where 
I have any thing to add, that he nmv have omitted, I shall do so : 1 shall aJ.so 
extend the botanical notices. 

* 'fhis must not be confounded with L, implejcn, Willd. which is evidently 
the same as L, etrusca^ Savi. 
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met ^ ‘xih Frankenia intermedia^ DC. the leaves of which jrerc 
cover^l with a Puetinia^ which may be P* FranJcenicej Link 
On ascending the hill, we found in the clefts of some extremely 
rugged rocks some interesting plants, but some of them too fai^ 
advanced : — Biiffirnia^ perenni^^ Melica pyramidalu^ Pipiathe-^ 
ram ccerulescms^ Alyssum spinosum^ Dianthus pnngens^ and 
Lavaiei^a mnritima^ w^cre among the number ; and in the dry 
grassv turf near the summit, we discovered for the first time 
Medkago leiocarpa^ nob. f This beautiful species is suffruti- 
cosc, smooth and prostrate, and may lu^vc been long passed over 
for Trrfolium cocspitosuvi ; the Jigumes aiv perfectly smooth, 
whitb, with other characters, will at once distinguish it from the 
closely allied M. sujfridkom. From tlie point we found the 
above to the Rcdoiilc Moniolicu, was a pretty long and tire- 
sonic walk : the ground was extremely rough with stones, and 
sc'arcoly a single plant that could recompense us. At 
the redoulewe found the Viola arbore.srcn^iyhut so far advanced 
that the capsules had already burst open, and scattered llie 
seeds, F’rom thence w’e kept along the sea-shore to the Isle St 
Lucie, walking for three or four liours of the hottest of the day 
on the broad sandy bciich, without a single trace of vegetation, 
scarcely even w ere there any algw thrown on shore ; but we saw"^ 
some shells of the Argonantcr, On all this long track we did 
not meet one human being, except what constituted a large 
group employed in drawing their nets: they consisted of two or 
tlircc men, and about twx-nty stout sun-burnt women, but all so 
dressed alike, cn culottcH^ that it was by tlioir voices alone we could 
recognise the fair sex. Little serves to amuse us, when we have 
nothing else, and the above circumstance contributed in no small 
degree, until a mullitiule of Staticea^ and other maritime plants, 
presented themselves to us in tlie island of St Lucie. Had a 
botanist been the first to discover this spot, he certainly must 


* Dr Grevillc intbniis me it is l*uccmia Lyrhmdeanm^ T,uik ; but T do 
not know where that is described : it is certainly not P- lychnidis^ DC. 

f Although the legumes are smooth, or free from ^mbescence, tliey are 
nevertheless strougb' reticulated ; %o that I have to regret that our provi- 
sional specific name leiocarpa has been adopted by Air Bcntham in his Cata- 
logue/* 
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have named it the Island of Statices : — St aridata, auriculte- 
fblia^ dlffux^ayjerulacea^ monopetala^ olej/bUa, and reticulata^ are 
mentioned as natives of it, and indeed we found all of these. 
Several Astragalus massilicnsisy Scorzmera par^ 

vyiora^ and Juncus Gerardi (X cooimsus^ Bich. and Sm.), were 
among the others we gathered. In the evening, we descended 
along the cast side of the canal, and slept at La Nouvelle, a 
dirty village, where we could scarcely get any tiling to eat (not 
even fish), and dared not complain, the lady of the house using 
her tongue so nimbly as- to kecj) us all in order. A bad sup- 
per and a rjcolding hostess wci^e not sufficient inducements for 
us to remain here another day ; so the next morning at day- 
iircak >ve began our return to Narbonne. We examined all on 
the west side of the canal, and obtained better specimens of 
many species we collected yesterday. Pafiscrhui dioka liere 
formed thickets, and in the intervals we observed some poor 
spt^ciinens of Evax pijgnucus^ Ltrfliitg'm hispanka^ Buplcurum 
glaucum : of Tamar}d' qfrknna^ Reseda alba^ and Donax mau- 
riiankus^ ve /bund a few specimens, besides several others of 
less note, that it is unnecessary to mention. Although we had 
everv reason to be satisfied with our excursion to this island, 
there is no doubt but one would more successl\illy visit it, either 
somewhat earlier or later : ihe small plants, as the Evax and 
L/rjtingiaykeid suiFereil much from llie licat; and the large* 
ones, as the Siaikes^ arc .scarcely enough iidvaneed until the 
beginning of June. Tlie Isle St Lucie was lately an island se*. 
parated by the sea from a long narrow neck of land. Whilst 
they brought the canal, a branch of the Grand Canal of Lan- 
guedoc, down ibis part, it was no difficult luattcr to complete 
the isthmu.s, and consequently make St Lucie a peninsula: this 
was done, so tliat it is at present no island, thougli still retain- 
ing its old ai)pellation. We finished this excursion by return- 
ing by Capitoul, a small village on the side oi‘ the Montange 
de la Clape, where we expected to find the Atractylis humilis : 
we were, however, di.sap}X)inted, as wc got merely one or two of 
last year’s stems, and some new ones scarcely emerged from the 
earth. Let those w^ho can, visit this hill about the very com- 
mencement of May, and, above all, carefully ^ avoid the sea- 
beach. 
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Betwixt Narboinie and J'erpignan, to ^hich we now bent our 
courise, is an excursion of two days. TJie greater part of ,the 
first we spent in the neighbourhood of the old abbey of Font- 
froide, once a fine building, though now the upper storey is con- 
verted into a miserable auberge, and the lower into a stable. 
Passing the village oi‘ St. Amire, we reached Donees, where, in- 
stead of spending the night at the village, we w'cre most hospi- 
tably received ai the chateau, the Iiou.m' of the proprietor of the 
estate. The first part ol tliis excursion was very rich. Besides 
many species of small plants (auiongVhicli may be mentioned 
Pipiathennu 'paradoiVinn^ Mdka vilitka^ LdJHvgta hispanica^ 
Bn::a^na.vini(i^ Pfji hypocistii^ , TrifoViunt K'hcrUrl^ and 
Tcflpci hurlnila) whieli wt‘ met with on hills about Font- 
laurier, W’e'fourul, in tlu* wood t>f FontiVokle, a great vaiietv of 
C'liiVt^ all of ll\em in ilower: here were pop?di/6- 

!]hs ,'3, nionfyfh'Ucns'ts^ i'nspr\ (be*-]i with red oral rose coloured 
lIower>), /o?/ era! :;trUes (>1* AY//;'//(Vi <»r perhaps 

lylirids between that sped and (., woiLspdknsU. 'J'he nirest 
of a!! no doubt was C. f* thi^ seldom more llian a 

Mugle jiiauL is Ibund al a tbae, wbic alone would lead to a sus- 
picion of its iiybridih ; ii may In'o •'prung from tlie C, mans 4^ 
pdiCHSts and C, populifoUus, (\ though indicated 

lure, we did uot nu'el with. Thi*. perhaps anoll^er hybiid 
between C. sahj/hluis and i\ ptp l)e Candolle has 

made it, in his i^dore IVan^oise/' a variety of C\ salvifolius^ 
and Dimal, m the rr{>dromii- hougli he retains it as a spe- 
cies, places it dose that speei Its appeaiance is lliat of a 

small-leaved variety of C. poptd’tfolhis ; but the. peduncles ha- 
ving no bractcjc at their l)a.se, ]M>inl out the propriety of Dunars- 
arrangement, unless, indeed, it, as well as many otlua* of the 
Cistinedi, were to be turned out as hybrids, and left to the care 
of the fltirists. lu addition to those mentioned as found at 
p'cntlaurier, I ought to m.ilice the Hdiavilununn 
which here puts on so many appcaraiues, that one at first 'vould 

• Mr Bentham thinks t hut drisc; io'sn tin i autumiial 

shoots of r. poptU[Mws hejifinnin^ tin rin<? mnt it i. 1 *ntical with tht* 
latter specior (Cat. p. 7“J.) 

Arrai — .n'NK 1827 
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imagine they had found as many distinct species. The tlirce 
principal variations were, however, that of H, gutiahnn Dun., 
in which, though the stems l>e Ijirsute, the pedicels are general- 
ly glabrous; of H. erhcaulon Dun., in which lh<; whole plant, 
the pedicels not excepted, is rough with white patent, bristly 
hairs ; and, lastly, H. punrtatum Dun., of which the leaves an* 
covered with a very short, thick, starry pubescence : these tliree 
slates I believe to arise from the seed of the same plant. There 
is also little doubt but 11. planfaginenm and II. incmifipicuum 
are only varieties of II. gfdtatum. 

Early the next morning we (quitted Donos, and traversed the 
Low Corbiercs to Cascastel, where wc turned, and took retro- 
grade direction by Durban and Villcsequc to Sejean. In all 
parts of ibis roule, we were so fortunate »as I'ind our lately disco- 
ver(*d Medknga kioatrpa ; and at Easca.sU*! we even found an- 
other new species, M. reticulata.^ nob., approai:hing M. dmiata, 
but differing by the legume n ticulaled, and furnished with a 
thick, bisulcated, tuberculosc margin. A.stro gains pentaghUis 
and scsamciis., and Euphorbia ludJa^ [)rest tited themselves, but 
in small quantities. Malcomia qfrkana was also ran^, but the 
same could not be said of Convolvulus altJurouhs^ wliich covered 
the side of’ a hill near J3urban. In all the excursions we have 
made since our arrival at Narbonne, we have (K’casionally 
found specimens of Ilippompis scorpioidcs^ Keq. a new species, 
not uncommon tlirouglioiit the south of France, closely allied 
U) II. eomosa, but distinguished by the legume being more cy- 
lindrical, and nearly straight, as in OrnifJiopu.^. 

We arri^'ed at Sejean abour nine oVlock, and intended to set 
off by the night diligence for Perpignan ; but when it arrived 
about an hour after, there were only tw'o vacant places. Two 
of the party set off, wliile the other two (of whom I was one) 
remained, resolved to wail for another vehicle expected alxmt 
eleven. It arrived, and we were fortunate, if I can apply that 
word to tlio being squeezed nearly to death between two fat Spa- 
niards, who alone si'emed fitter for filling the whole mterieur 
than for occupying two of the ihreit >eal» on one side. Notwith- 
standing, the w hole cargo arrived cU Perpignan about fluir in the 
morning, not ten rninutc.s after our friends, who had fared no 
better ourM:he^ 
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On the 25th, we made an excursion to the banks of the Testa, 
where we found in very good state most of the plants indickted 
there, as Andryala lyrata^ Lachmalia seroima, and Mclihim 
gratllis. Cistus layrlfoUus was scarcely yet in flower. A 
handsome blue flowering Orobmwhc (O. Wallr.?) about 

the size of O. major ^ was here far from rare, growing on the 
roots of Artcmma campvstris. 

Tlic botanic garden is of little consequence ; but tlicre are 
nevertheless several scarce plants, iii it, habituated to the open 
air. Solanvni bonarievsc and K^chinus mollc^ were in the ut- 
most luxuriance: tiiere w'as alsi> fine tree of StUVtH^ia 
Jera. The lecturer here has 200 fr. (about .1^ 18 Sterling) 2 )er 
anmnn^ with 200 jnf>re to pay tlie incidental expenses of the 
estahlifthinent, as ulen'^i]s, fh)wer-pols, new j)lMnlh, ive. Tlu^ head- 
ganlcner is better off* In* lias 400 fr. fi»- the garden, and 700 
for taking care of llie jiejmiicrc or nursery, with vvliich-^ Jiowever, 
he h:is to pay liis as.sisiants. 

The 2 ()th 5 27th, and 28lli, we devot(‘d to an excursjon to 
Collioinv. (.)n our w'ay there, we gat})ered Vtclit perennls^ D(k 
ITypecoim a ndi fio rv m ^ noh . and t>ther good pWitj, 

during the time that the (lilig<*nce ascended the sleep jilaccs of 
the road. VVliere the regniui* road was under jcpair in one 
place, we wx*re obliged to take aiu/Uier; and near I he village of 
('orneille del Vercol, we oh.served a blue Iris oo the right side 
of‘ the road, which we siqiposed to be /. .ypuna. The whole 
summit oi‘ the hill above (^)llioiire 3 between the road and the 
furt, is covered with Seal tj mm ^'nuuVifhnus^ regarding which 
I)e i'andolle and I.u Peyronse have had some dlscus:4on. Al- 
though l)e C’andolle, when there, liad not seen it, it iK'verthcIess 
appears to be the* true plant, an(l a very distincl sjK'cies from 
the other two foinul in Franco, 

The next niorning we look the mivl to Itagnols, and ere long 
found Asphodel us mlcrcxarpus and Orohanchc crhiita^ Vir. both 
lately discovered in (Corsica Near rortvendn‘s we oI)scrvcd in 
abundance Enphorh'ui b'rumbe/lafa^ Corynej^horus artlculatm^ 
Anfhyllus Gerardi,^ and Orolunichc Jhiida; and at Phullilas 
Lavatcni olbta, Fi*oin Pagnols we ascended the banks of the 
river to Cancompa; nor could our time he said to be lost, wdien 
we procured Rrh:a minor and Trj folium ligusticuvi Vitcar 
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agnus-castus grew every where about Bagnols ; but the most 
inter'esting plant in the whole valley was Gymnogramma leyio- 
phylla^ Desv. The mosses were few in number, and not in 
very good condition. I was, however, enabled to recognize Bar^ 
tramia atricta^ Sehw\ by its single peristome. We ought U> 
have found Nonea lidea on the rocks abonl Collionre, and Are- 
narm yephidva La Peyr. about Paullilas, but returned to 
CoUioure without seeing either. 

On the S8th, liaving previously ascended the Montague Verte 
by N. D. dc Consolation, and procured Malva Tournefortii^ 
AUhm triquiinnn^ Medfcago sujjrtd^tusa (a new and distinct 
variety) Cyttsus tnparus and cmidiciws^ we ri'tiifned to Per- 
pignan. Thus finished this rich cxeursion : all the best plants 
' were in good condition, and in.stc‘ad of’ llirec, there would have 
been sufficient employment ftw eight days. The whole chain of 
the Alberes must be stored with specie.s of’ great rarity, and the 
northern must he even liir inferior to the south or Spanish side^ 
wffiich we liad not time to visit. 

May . — This day was Charles X. crowned, awd conse- 
quently kept as a day of festivity. It is almost worth wliile to 
go to Perpignan t(» see their national dances; and I regret ex- 
ceedingly I can give no idea of thc*m by dtseription. I shall 
never forget wlicn, as if by the touch ol' a magician, all the fe- 
males were, at a parti(ailar part of the tune, seated on tlie shoul- 
ders of the men, and tlicn put down again on terra firma^ 
the evolutions in ilic danci* being unintcrr\ipted. In the after- 
noon, a few halfpence and sugar-plums were scattered among 
the peasantry. The town of Perpignim is not hantlsoniC, but 
the promenades are fine. The featiire.s of llie common people, 
as may be expected from tlie greater heat, arc much more swar- 
thy than at Montpellier: several females w^ere almo.st black, and 
Imd even the thick nose and lips of the African negro. 
f To he contimad,) 


* This, so far from being the Ar. pephifles of Tjinnaiis, does not even be- 
long to the samo natnnd orrler ; it if- a Ilagca or Poly carport.^ tor these genera 
are certainly nol distinct. M. (Jay of Paris, wlio has given me a specimen 
from the rocks at ]*ortvcndre.s, named it Polycurpon jicnfandrum : it is closely 
;>llied to Jiayea polycarpoidcn, 
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AccouiU of' the mtereetiiig Works of Art lately discovered inf he 
Ruins of* Seltnus^ by two English Architects^ Messrs Har- 
ris andAngell Communicated by Dr Traill of Liverpool,''*^ 

Two young English architects, Messrs Harris and Angcll, 
having come to Sicily to study its celebrated antiquities, after 
long occupying themselves with those of Agrigentum, of Syra- 
cuse and Catania, turned their attention, in the winter of 1823, 
to the remairjxS of Selinus, 

In excavating amid the ruins of two great temples in that 
place, they discovered, on the steps of their fa(jiades, several me- 
topes broken into ri thousand fraguients, on which might be 
traced portions of figures in high relief, which inspired these 
gentlemen with a strong desire to search for the remainder. 

They applied themselves inimedlately to new researches, and, 
with great labour, collected many other iragments, which they 
sent, with th<‘ first, lo Palermo, where they proposed to unite 
them ; and, if possible, lo restore to the arts works of such inCxS- 
timable value. J^ul poor Harris, infected by the niephiiic ex- 
halations of Jalico (the ancient marsh of Gonusa, against which, 
according to Laertius, the genius of Empedotles sucecssrully 
combated, but, unfortunately for the Selin untincs, without last^ 
ing success), died, lamented by all who knew hL virtues and his 
talents. The task of uniting tlic fragnients then devolved on 
his sorrowing eoiupanion, who, for tliat purpose, came to the 
capital of Sicily, where he fi/und the author of‘ the present lue^ 
moil* appointed by the governmcnl to assist him. f 

The learned gentleman, before giving an account of the la- 
bours of that ingenious youth, and expressing liis own opinion 
on the works which lliey succeeded in restoring, conceived him- 
self called on to ofler some observations on the origin and vicis- 
situdes of the (‘ity to which they had belonged. Contrary to the 


• Head before the U’crncrian Natiira] llistoiy Society, April 1827. 

•f* Signior l^ietro Pisani, who lla^puhli^hcd Uic learned nieinoir - reviewed in 
the present article. It \vasprinU‘il at Palomio, io 1814. in a small octavo vo- 
lume, entitled, “ Memom-i tfclfe di Svvfntm scoperle in 
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opinion of* some,* who suppose Selinus to have been founded hy 
the, Phoenicians, he inclines to believe that it was founded by 
the Sicani : supporting his ojiinion by the remarks of Diodorus, 
that Dedal us, having come from Crete to Sicily, (long before 
the Phoenician?, as is well known), built, in this city, a bath, in 
which was collected hot vapour issuing from the earth, and in- 
ducing a soothing pleasure in the human frame. In Selinus, 
among other very ancient edifices, was a celebrated temple of 
Jupiter Agoraeus, before the altar of which, according to Hero- 
dotus, Eiirleon was slain, * who unhappily aspired to become a 
tyrant, after having earned the divine title of Libei’ator. But 
every vestige of this temple had disappeared for many ages ; 
and it would seem, perhaps, a hopeless task. to discover it. 
Three very aftcient teni])les, of moderate size, have been dis- 
covered on the spot now occupied by the citadel ; and three 
others of a posterior age, but of more ample dimensions, at the 
place called The Pillars of the Giants^ about a mile from the 
citadel. None of the second group could be the temple of Ju- 
piter Agorflcus ; none of the first had been conjectured to be so. 

The six temples are all built of a shell-liinestonc of the ter- 
tiary formation, like those of Syracuse, of Agrigentun), or of 
Segesta, and have ornaments of a granular limestone of the se- 
condary formation The fragments of the metopes, composed 
of this last material, almost all formed part of a sculptured frieze 
in the middlemost tcmf)le of the first group ; and some of them 
belonged to tlie central one of The Giants' Pillars. The cramps 
(Pessersi), found in considerable number between the respec- 
tive triglyphs, mucli facilitated a knowledge of tlie consecutive 
disposition of the metopes ; and, consequently, (thanks to the 
drawings which the two English artists made on the spot) to 
their recomposition. 

The work was coimuenced by the reunion of the metopes of 
the temple of the citadel. Of the ten which originally existed, 
they have sueceeded in joining three nearly ejitire, viz. (he 6tb, 
the 7th, and the 8th, each 4 feet 9*1 inches (English measure) 
in alti],ude, and 3 feet 6;* inches brbad. 

* In each are three figures^ representing a my thologic^l subject, 

a circumstance worthy of notice,'” says the author of the me- 
moir, “ fcince no more than two figures have ever been observed 
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lately discovered in the Ruins Selmus* 

oil the metopes of any temple hitherto discovered’^ In the sixth, 
(which he describes with its companions), he believes that he has 
recognised the education of the Sicilian Bacchus, the son of Jjii^ 
piter and C^eres, more ancient than the Theban offspring of Ju- 
piter and Semelo. This he eruditely deduces from many circum- 
stances, and especially from its affinity with another group as- 
cribed to Polycletes ; wdiich, according to Pausanias, was to be 
seen in .the temple of Ceres at Athens. In both; the young 
Bacchus is placed between two goddesses, his mother, and his 
sister Proserpine. The only pccul ‘afity in o ir sculpture is, that, 
assisted by his motlier, he stands in the act of curbing four horses 
yoked to a rustic car ; an unequivocal symbol of agricultural 
operations. Tlie seventh metope appears to the author still more 
easily explained. He docs not hesitate to find here delineated 
the moment of time in which Perseus^ sustained by Minerva, 
under a human form, cuts off the liead of Medusa (guilty oi‘ 
having profaned the temple of the goddess by the seduction of 
Neptune), while from the blootl of the wound, Pegasus is pro- 
duced, whom the dying female presses to her bosom as part of 
liersclf. And, lest It may be objected to him, that the Gorgwi 
is not recognisable, as she wants the cliaracteristic nf snaky locks 
lie answers, that the first who gave her this attribute v/as /Es- 
chylus, w’lio was several ages posterior to the sculpture of whicJi 
he treats i so that this characteristic may be considered in some 
degree as modern and arbitrary. Indeed, he remarks, that the 
beautiful and unfortunate young woman is also represented 
witli the long and natural tresses on an ancient Etruscan monu- 
ment, made known by his countryman Micale in his history 
as likewise on a valuable coin, which Eckel attributes to Popu- 
lonia ; Gastello to Gamarina ; and which he believes to have be- 
longed to Selinus -f-. 

In the eighth mettjpe, which is belter preserved than the last, 
he recognises Hercules Mcluvipygcs^ either from his black bul- 
locks, or because he carries on his shoulder, appended to each 
extremity of the spear, tlic two brothers Passalus and Arche- 
mon; who were induced tt/lx*tray him whilst he slept. ^ This 




* Italm a\ant] j{ Doiiunio tlei Komani**’ 

' Osfsii* dcllc Nciticlic ncrc die porlrt in ispatla,'’ 
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accords with the mythology of the statue erected by thenj near 
Thermopylae, in grateful acknowledgment of his having spared 
tbetr lives justly forfeited by their crime; and with tl)e pictures, 
on two Grcco-Sicilian vases of great antiquity, one seen by the 
author in Palermo, the other at Girgenti. 

To find on three consecutive metopes the actions of three sons 
of Jove engraven ; and to know that the ancient Sclinus, where 
there was a temple to J upiter Argoneus, occupied llie site of the 
citadel of Selinuntc, gives probability to the idea, that the me- 
topes belonged lo tliat tenrple. In like manner, says the autlior, 
we find <lie war of the giants sculptured on tin* fb(;adc of ihe 
temple of Olympian Jove* at Agrigenlnm. In one of the tym- 
pans of the Partlienon M Alliens, wc behold the representation 
of the birth of Minerva ; and in ihe other, her contest with Nep- 
tune. Thus, in the fayades of the most celebrated lomples of an- 
tiquity, were rejiresenletl deeds relating lo liie divinity wor- 
shipped witliin. 

With respeet to the middle temjde of the p;n)up ef flu J*}lhir,s 
if the Oianfs'^ (to which none can compare in si/e, exconi that of 
the Agrigentine Jupiter,) la^t having succecdetl in jaecing any 
of its metopes, it becomes diHiciill tv) detidc' wlnil subjects they 
represented. Each of them contained no mon* than two figures, 
seemingly of warriors and omen intentiixcd. I lence the author, 
after an examination of mmierous fragmenlft, is of opinion 
that they represented Arn((::on,% and lias proposed a^ a (jneslion, 
whether the subject might not be the invasion of Allica ))y those 
heroines ? 

The metopes of llie temple of the citadel evince, from the 
rudeness of the back ground, and of the most elevated parts of 
the sculpture, no less than liy the hardness of the figures them- 
selves, an extreme antiquity. The Jleradvs Melainptjrrcs alone 
is somewhat less rude; and one can perceive that it unfolds the 
germs of tlic successful cflbvts at perfection wliicli the art of 
sculpture wa.s then making. Certainly tlu' horses (a phenome- 
non which each may explain in his own manner) are most beau- 
tiful, not only relatively to the huTik.tUi figures, but absolutely ; 
and t)n seeing them, wc arc inclined to rcfei them lo ihc perfec- 
tion of the art. 
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In reflecting on very remote origin of Selinus, and the 
I'esemblances in the above mentioned sculptures, to those of the 
early Etruscan style^ wc could believe them, says the author, 
also the production of an Etruscan chiscL 

This opinion, he adds, will appear less imjirobablc, if wc re- 
flect, that the Siculi^ from Italy, came to take possession of the 
island, to wliich they gave their name, about i300 years before 
the Greeks, and might have brought with them the arts which 
then flourished in Etruria. Yet, still it would not be erroneous 
to attribute a (Jrecian origin to the sculpture if it be true, as 
celebrated scholars have maintained, that the J^truscaiis l(»arned 
the arts from the IVlasgi or the Tyrrhenians. Hence AVinekle- 
snan recommended numuments of the most aneient Etruscan 
' style, as the only remains wliich could give an idea of the ear- 
liest specimens of Grecian sculptun^ 

Of the J^hcrnicians, the author thinks il unnecessary to say a 
word ; because they did not found a single town in Sicily ; be- 
cause they had no connection witli it, but for a short ])eriod ; 
because they had no intercoui^e with the Siciili, but as traders; 
because, when they came a:i allies to the Segeslans, Selinus had 
already existed for ages; because they did not cul'ilvatc the fine 
arts ; and l)ee«iuse we ])os«ess noiliing of their works, but a few 
rude coins. 

With regaid to the sculptures the temple of IV/c Pillars^ 
the author remarks, ‘‘ '^I'hcre can he no doubt that they are 
the productions of a Grecian chisel/'" From their style being 
quite similar to the nuirhles ol /Egina, sculptured alioul sixty 
years before the time of ]*ericlcs, we not only disetrn (in com- 
parison to the above mentioned sculjiture) n great progress in 
the art, but a high degr(‘e of perfecLion. The drawing of the 
figures is correct and elegant, the heails heauliful and attractive, 
the forms rounded, liie action sinq>le and natural, the drapery 
disposed in comjircssed and parallel foKls, with much graceful- 
ness, the shadows as w'cl! as the lights, distributed in soft grada- 
tion. Another characteristic excellence of these figures, ob- 

• The justice ol* ihis remark hns since bcefi confirmcrl bv the discovery of the 
.®gina marbles, in which the ‘style is exactly what ha? been hitherto called Etrus- 
ran. forming the long lost link which connects iho stift outline of Egyptian art 
with the perfection of (irecian '^culptarc.— T u. * 
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serves the author, is their being in such bold relief, that tlie 
greatest number touch the ground only ii> a few isolated points. 
From this it is evident, he adds, that, when they were executed, 
already long experience had taught, that, in relievos exposed to 
the open air the detaching of the figures contributes much to 
the distinctness of the groups, and to the harmony of the gene- 
ral effect. Their execution, he adds, is in every respect wwthy 
of the school which preceded that of Phidias. 

AVe have before us a Ittter of Sig. Hittorff, written from Se- 
liniintc, 30th December 1823, to the editt)r of the Journal of 
Arts in Sluttgard, which seems to confirm the above rernarks. 
It is to be regretted, that the theatres of Taormina and Cata- 
nia, and the temples of Girgenti, Ijad iu)t left leisure to the Ger- 
man artist to enjoy his visit to Palermo, and to follow', as dis- 
coverer and illustrator ol* the metopes of Selinus, the unfortiN 
nale Harris, on whose memory he bestow s a tear, w Inch have 
pleasure in recording. 


On the Magnetic bijtiuiu e of the Heat produced by the Solar 
Rays, c5i-c. By Maiik Watt, Esq. Member of the Werne- 
rian Society. Comniunicalcd by the Author. 

-As the curious and diversified phenomena disclosed by recent 
investigations into tlte law^s of magnetism, and the delicate im- 
pressions of which they are susceptible, have become objects of 
general interest; perhaps a short statement of a few cx^Hjri- 
njcnts made on the magnetic needle last spring and summer, in 
the Isle of AVight, may not be unacceptable, 

A magnetic needle of about three inches long was used, and 
was suspended by a haiv, which hung from a stand, and/ sur- 
rounded by a sheet of pasteboard, to protect it from any slight 
current of air that might pass through the room. The needle 
gave similar indications to another, wliich was boxed in the usu^l 
way. . 

It is generally sup[x>scd, that when a magnetic bar is (ilaccd 


* Che lit' riUevi da iRporsi in earnpo apcrlo it distaceo delle figure. 
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free to move, it is not easily prevented from evincing the idflu- 
ence of that law which obliges it to rest parallel with the mag- 
netic meridian ; although the intermediate l)ody should be ap- 
plied close to the bar, — no body intef|)osed at any distance (if 
not attractive) having any influence on it whatever. I found, 
that, by coating the needle with bees-wax, or puUy, the direc- 
tive power might be variously modified ; and that, by making 
the coating sufficiently thick, the polarity of the needle might 
ho so far counteracted, as to produce for the time a total cessa- 
tion of its action. The rr»agnetic bar, however, which was sus- 
pended and balanced from the centre gave some indicalions of 
its polarity, though Immersed in the midst of about a pound of 
putty, — a proof, amongst many, of the subtilty of the magnetic 
fluid. 

A needle traversing on a pivot is course unfit, for sucli 
trials ; but when the needle is suspended horizontally by a hu- 
man hair, and the other end of the hair fixed to the top t)f a 
glass-bell by a little wax, or suspendid in any other way, it in- 
dicates much slighter influence than in any other situation ; and 
a human hair doubled will support nearly j^ths of a pound, a 
horse-hair one pound avoirdu})oiR with ease, and, if loaded, by 
degrees coT»siderably more, 

I gradually increased the thickness of a layer of bees-wax 
around tlie suspended needle, covering both the {X)les ; and 1 
perceived, that, as the thickness of the coating was augmented, 
the north pole of the needle schemed to shew greater tendency to 
move westward ; and, with a coating of wax of about 1 \ inch di- 
ameter, the needle |X)irited N. W. for several hours, and in the 
course of some days went back to N. N. W., where it remained 
almost siatioiiary. I repeated this ex[)eriment several times, 
with nearly ll»e same results. 

I also re|>eated the exj)crunent witli another small magnetic 
bar of about 2 inches long, and ^th of an inch in breadtl) and 
thickness, making the needle and bees-wax swim in a large ba- 
sin of water. I incased the needle in a })ound of bees-wax, 
making it into a cylindrical sfiape, of half a foot long and 2^ in- 
dms in diameter. If the south |K)le of the bar was placed to- 
wards the north, it turned round the pound of wax with case ; 
and when it l)ecame steady, it ]K)inted several degrees ^nore to 
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the westward than the common compass needle. As the ten- 
dency of the north poles of these niagiicts„was to verge towards 
the west, in the direction of the variation, when placed under 
these circumstances, it seems to favour the idea that the cause 
of the variation is distinct from the law which gives to the mag- 
netic needle its polarity. 

It appears that, when the magnetic needle finds itsell* in what ‘ 
may be termed a new situation in respect If) the influence that 
may affect it, a considerable time is often necessary before it can 
adjust itself to those alterations, making sufficient allovraiice for 
the time it would take to settle, wlicn any way set in motion. 

This is exemplified by fixing two magnetic bars on the 
circumference of a ciido, at the distance of 90 from each 
other, the circle being suspended by a hair from the centre ho- 
rizontally? and balaiK >ed so as to move round easily ; and the 
two north poles of the bars placed outwards, and the south poles 
|X)inting to the centre of llie eirch', in the direction of the radii. 
If the north pole of a powerful magnet is placf'd betweeii the 
north poles of the bars, at the distance of two inelies on a sepa- 
rate stand, they eommenee to vibrate, and the alternate repul- 
sion of the magnetic bars by the third nuignet, causes the circle 
to oscillate for nearly half an hour; and, when it ceases, the re- 
pelling magnet, if the needles are cfjunl in power, will be exact- 
ly between them. If one is stronger than the other, the strong- 
est will be farthest off*. The same phenomenon would take place 
in an inverse ratio, if an attracting magnet was introduced 
between the bars; die strongest resting nearest tl)c attractor. 
This is too refined an cxjierimcnt to be shewn by a common 
magnet, but is exhibited by considering the north pole a large 
magnet. If we place two magnetic bars across each other at 
right angles upon a ])iecc of cork, swimming in whaler, the 
strongest needle will rest nearest the north, if ?dikt* equidistant 
from it. 

Though the pointing of the needle was altered by its being 
surrounded by wax, it did not lessen its sensibility to the power 
of Ollier attracting boclie> ; but sceined, on the contrary, rather * 
to increase it, by leaving it more free from the influence of the^ 
polar attraction. One object I had in view, by diminishing the 
polarity Vf the needle, without interposing any other attracting 
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body, was to observe what influence tlie solar rays might exert 
on it, , . 

I ex{K>scd pieces of tin, zinc, copper, and sealing-wax, to the 
rays of the sun for two hours, and, being considerably heated 
by this means, they sensibly attracted the magnetic needle, pro- 
ducing a variation of a few degrees. When lieated by the fire, 
they had no effect on it. The copper and sealing-wax appear- 
ed to possess the greatest power of attraction. The rays of the 
sun, as far as I could judge, when passed through a lens, caused 
a variation of two or three degrees. *\nd it also aj)pearcd-to 
me, that, when the focal rays were p' rsed through dift'erciit co- 
loured glasses, and niade to lm])inge on tlie sitle of the wax sur- 
rounding the needles, tliat they had different effects on the op- 
f)Osite poles. The blue rays formed in this manner, seemed to 
attract the south and repel the noith. Tlie blue and vio- 

let ray produced a variation of scteral degi ces, when directed to 
the south pole. 

The rays oi‘ the sun, v>hether undivided or separated by the 
prism, do not i 4 )j)oar to exert their influence long on the mag- 
net, in producing a \aiiati(ni not above a minute; and thi.? 
arises, I su()pose, from their coming into close contact with it ; 
and from their being so suddenly generally diffused over the 
whole needle. It requires favourable circumstances to observe 
the effect of these delicate influences; and T should feel indebt- 
ed to any one w ho would trv lliese ex})onmcnt.s with powerful 
lenses, to attem])t a fiirllicr iliusliation of* them. 

When the magnetic needle is siirroimiled wnth wax, or glass, 
and made to swim on the .surface of water, it moves to much 
gentler impressiofts than wdien placed on a pivot. The wax al- 
so prevents the rays of light from ctaning into such ful) contact 
as when the needle is uncovered. A shade should be thrown 
over one pole, when tlic other is made the subject of experiment. 
And the vessel ought to be large in winch the magnet swims, 
else it will not rest in the centre, being attracted to the edges; 
and it should be marked at the bottom, to enable the observeir 
to detect the motions of the mffxlle. 
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List of ftart Plants xohich have Flowered in the Royal Romanic 
* Garden, Edinburgh, during the last three months ; witJi 
„„ . a Detesiption of several new species. Communioated by 
Dr Craiiam. 

10//* Jum 1827. 

Acada lunata. 

Loddig. Bot. Cab. t. 384. 

A. Iwuita. ; phyllodiis falcatis, bast vix attenuatis, oblique mucronatia, uni- 
nerviis, margine antico uniglamlulosis ; jiedunculis racemosisi, axillaribus, 
phylbHlios fequantibus; capitulis nuinerosioribus, paiiciflorid ; doribus 
d-fidis. ^ 

i^lBscBivTio^r — Shrub ffee growing. Branches scattered, sqjreading, slen- 
der, smooth, angular. Phyllodia iBilcatc^ niucnimite, glaucous, It inch 
long, ^ of an inch broad, having a distinct single rib not quite in the 
centre, veins very obscure ; us the branches spread out nearly at right 
angles, the pbyllodhi on the lateral branches turn towards the upper 
side, but on the upright shoots they spread on all sides. Peduncles axil- 
lary, about the lengtli of the phyllodia, sometimes a little longer, often 
rather shorter ; pedicels simjile. Flowers capitate, ca])ituhi numerous on 
each podimde, generally tour flowers in each bead. Cal^/j' 5-phyl- 
lous, phyllse ovate, pointed, adpressed, ' corolla Ti-cleft; tube campa- 
niilatc, limb spreading, segments lanceolate. Slamem very numerous, 
fiLaments very slender, anthers rounded. Stf/lc longer than the fik^- 
inents ; ^ermen lateral ; the wliole capitulum of a delicate and beautiful 
yellow colour. 

Seeds of this very elegant species were received from Mr Fraser from New 
, Holland, under the name of Jeaeia acinacifoHay in 1 32h We have re- 
marked, as stated by INfessrs lioddiges, that it never profhices fruit in 
our greenhouses. 

Acacia luucronata. 

Banksia integrifolia. 

13r. Trans. Linn. Soc. vol. x. p. 206. ? 

Description. — Trunk erect. Bark dark and cracked. Branches at first 
erect, ultimately spreading, c<»vered with .soft, yellowish pubescence when 
young. , Buds in whorls, but generally all, excepting one or t wo, abor- 
tive. Leaves petiolatcd, subverticelled or scaltej*ed, ligulate, coriaceous, 
dry, stiff, undulated, green and naked above, below covered with white 
tomentum, through w'hich many small reticulated veins appear, when 
young covered with yellow tomentum on both sides, siniiato-serra^d, 
occasionally entire, serratures mucronate, middle |ib prominent behind. 
Flouurs terminal, head 2-4i inches long, less than naif the length of the 
leases, which are generally crowded at its base. Ca/ya? silky. 

We have a plant wfich has not yet flowered, but which 1 can consider 
only a variety, whkli is moic vigorous in its growth, the trunk swollen 
into joints, the branches more erect, the leaves more decidedly verti- 
celled, more of them entire, and %nany of them lanceolate, having evident 

■ nearly transverse primary veiiis, the pubescence on the young shoots 
being red-brown. 

Aaised from seeds sent by Mr Fraser from New Holland in 161D. 

Cactus heptagonus. 

Cycas cireinalis, mas. 

' This plant, whose stem is 4,i feet high, nearly cylindrical, and (> inches 
diameter at the base, has flowered for the first time with us tliii^ spi’ing. 
Its appearance differs from the figure given by Achille Kichard, in the 
cativin being sessile, cylindrical, less compact, the scales much* Sorter, 
more dilatSl at their outer extremities, so as to give them r deltoid or 
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almost halberd shape, and their beaks are nearly equal to tl^r own 
length. The anthers are crowded on the lower side of the scstei^ uird 
are generally connected in threes or fours. 

Dracficna obteeta. . 

J^.obtecia; arborea, foliis lanceolatis, acutis muticis, baai dilatatis, oonfei^, 
planis, panicula terminal! com^ata, folia superiora seqitanti, coAge8ta»^ 
ramis elongati^ ascendentis, fioribiis sparsis, bracteis integeirimis, su* 
perionbus minoribus. 

DEscaiFTJON — Stem round, scarred by the separation of the leaves, 12 
feet high. Leaves crowded at the top, and w^ould probably have re- 
inained on a great part of the stem, had they not been cut oft* for 
, , want of room, lanceolate, acuminate, but without mucro, attenuated 
towards the base, but then diluted, and stem clasping, thickened along 
the middle, nerves numerous, slender, parallel ; a large bitd is formed 
in the axil of eacli leaf, but proves allbrtive, excepting near the^top, 
and at the ])erioil of flowering, when several offsets split the leaves, 
in the axils of which they sj)ring, and pusliing through, appear on the 
lower side. Panicle terminal, large, crowded, compound, scarcely ex- 
ceeding in height the tip of the upper leav.es. JiracUnB situated at 
the origin of each hrancJi of the panicle, resemliling miniature leaves, 
quite entii-e, l)ecoinuig smaller and smaller upwards in the ])anicle; 
at the lower branches of the panicle tliere are two, one large and 
below the branch, the other much smalk^r and above it. Flowers ses- 
sile, numerous, scattered, and highly perfumed. Corolla fhparted, re- 
volutc, afterwards approximating at the a])ex, and withering. Filaments 
subulate, rcvolute ; autliers small, green ; pollen yellow. Germen ovate, 
green, trilocular ; stt/k somewhat tapering upw'urds to the 3-clelt stigma. 
Every part of the flower except the germen and anthers pure white. 

This plant was raised from seeds sent by Mr Fraser in 1020 from New 
HoQand, without name, or any statement of the particular district from 
whence it was obtained. It grow a vigorously when placed in a large tub 
with rich soil. The specimen which has flowered was at first kept m the 
stove, but for two years has been in the greenhouse. A specimen plant- 
ed in the open lioriler is scarcely alive. 

Dryas intcgrifoliu. 

Liparia sphaTica. 

/ ■ ■■ , villosa. 

I^omatia loiigifolia. 

Magnolia cordata. 

Flow ered in May on the open wall, in a sheltered siliudioii. 

(hnalaiithiis populifolius. 

O. jpM/wi/t/oh'wjf ; Truiex erectus ; caule deliquescent!: foliis sparsis, deltoi.* 
deo-rhomboideis, acuminatis, integeirimis, subtus albidis, maigine cal* 
losis ; stylo bifido, segmentis revolutis, stigmatibus terminalibus obli* 
quifl, gerraine lenticulari. 

DEscAiFTioNuSVem erect, round, red on the side next to the light, green 
and spotted with red on the other, about seven feet to the first branches, 
branches proceeding from a point, equal in size, and leaving no leading 
shoot, every subdivision taking place in the same way; tinmber ot, 
branches proceeding from one point various, but very commonly three* 
Leaves soft, pendulous, deltoideo-rhomboid, with a red callous aem* 
miiiate, upper surface bright jveen and d\dL, lower white ; while decay- 
ing the w’hole becomes beaiititully red ; middle rib red and string, Wifii 
many oblique straight veins proceeding from it to the edge of tie leaf, 
;uid united by many small transverse, somewhat reticulated s^undary 
veins. PeSok red, somewhat channelled, nearly as long as the leaf^ ha- 
vbg a concave gland projecting forwards from its point of qpiion with 
the leaf. Buds inclosed in large, pointed, convolute shoatihs. . Racemes 
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lerniijial, nodding. Flowers monojcious ; female flowers at thQ base» 

' male flowers towards the ape& of the racemes, and much more nume- 
, rous I female flowers solitary, male generally three together, hotjh pedi- 
celled, . but the pedicel of the female rather the longer, and lengthening 
‘ still farther as the fruit ripens. Braetem at the base of both, rounded, bi- 
glandular. in both flowers diphyllous, kidney-shoped, especially 

m the male, entire, glandular, caducous in the female flowers. Siigmaia 
two, terminal, oblique, round, slightly bordcreil,*groen. Style divided 
to about two-thirds of its length, segments revolute, green, their upper 
surface covered with a reddish, glandular excrescence, which is coiitU 
nuous from the one segment to the other, and broader than they are." 
Germen lenticular, more rounded as the fruit advances to ripeness^ hi* 
valvular, bilocular, ioculameuts with one seed in each, dissepiment con- 
trary to the valves. Secdi> obloiig, flattened towards the diysci)imcnt, from 
the 'upj)er part of which #hey are susjieiidcd : outer cojit bard and dark, 
white and shining on its inner surface ; embryo straight. Male powers 
compressed ; siamem six ; anthers geminate ; Jilaincnls united at the base. 
This plant is a native of New Iluihind, from whence we received it by the 
kindness of IVlr Fraser in lt{24. It sprung from seeds sown among 
earth in which growing ]dants were imported. It lias been always ke])t 
in the stove, though it will probably thrive in tlic greenhouse. I am 
indebted to Hr Hooker' for pointing out to me the description of the ge- 
nus by Adrien de Jussieu, in his account of tlie Eu^diorbiacea:,^ a work I 
had not before seen. 1'ho form of the stigma and tiio germen are dif- 
ferent from the account and figures given by that author; the leaves 
are scattered, not alternate, and I have not observed that in our plants 
the male and female flov'ers arc ever on distinct rju‘omcs ; yet 1 cannot 
at all doubt that the present species belongs to the genus dmalmtihus, 

Oxalis biptinctata. 

O, bipunciata i scapo multifloro, petiolis vix loiigiori, compresso, petiolisquc' 
pubescent! ; toUis toriiutis foliolis rotundato-olicordatls, subtiis imbesceii.. 
tibus, supra subnudis, petiolis cylindraceis ; sepalis obtusiusculis, aplce 
bimaculatis ; staminibus 5, stylus .superanUbu‘3. 

DEscnxPTiour Leaves bright green above, paler (occaiionally purple when 

/ young) below, very slightly acid, all radic*al, teniate, Icafets broadly ob- 
cordate (1 J inch from base to apex, 2J inches across), puhescenl on the 
lower side, very sparingly so on the upper, ciliated, nuddle rib promi- 
nent below, and giving off two strong arching veins on eacli side, those 
nearest the base being generally branched ou tlieir outer side. Petioles 
round, 5 inches long, jnibcscent, hairs s}>reading ami lax. Scapes nume- 
rous, pubescent like the petioles, and rather longer than them, slightly 
compressed, somewhat irregularly divided at the tup, but generally int®, 
three branches, which are sometimes again divided, though most fVe.> 

, quently the flowers proceed directly from Oudr extremities, on hmg, 
round, spreading pedicels. Pedicels of the hud nodding, of the fruit re- 
flected. Bractea pL the primary division of the scape a short entire 
sheath, at the secondary divided into small leafots, placed one on tie . 
outside of each pedicel. Calyx green, ivith a few adpressed hairs, leafets 
lanceolato-elllptic, writh narrow menibranous edges, each having two ob- 
long, approximating orange callosities on the outside of the apex. Pe* 
lilac and veined, suhspathulate, truncate, unequally crenate at the 
^pex, spreading. Stamens 10, 6 shorter and 5 as much longer than the • 
styles ; //aoicnte colourless, united at the base, and above the union 
hairy; yellow, corflate, attached by their bucks to the fikments. 

Germen nearly smooth, green, diviij^^l into 5 oblong lobes, each contain^ 
ing sever^ seeds ; styles 6, stout, nearly colourless, hairy; stigmata lobu- 
' lar, deep j?recn, projecting between the longer filaments; * t?' 

The plant flowered abundantly in the stove of the Royal Botanic 
Edinburgh, in April and May but has not produced seed. Roots ' 

- weje received in 1823 from Air Harris at Rio Janeiro, by Captain 
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Gvaham of his M<\jesty *8 Packet Service ; but other specimeAs^ wMch arc 
extremely siniilar, were in the collection beibre, though it is not known 
from whence obtained. These diifer from the plai»t dcBcribed, only ill 
having the back of the leaf more reticulated, the anthers paler, and the 
shorter stamens equal in length to the styles. 

Paasiflora alata, var. pedunculata. 

I have already noticed three ^^arieties of this beautiful species cultivated 
in the Botanic Garden at Edinburgh. The present was raised from seed 
brought by Captain Giaham of liis Majesty’s Packet Service from Rio 
de Janeiro in 1823. It is as handsome as the finest of these, and in fo- 
liage very much resembles the var. imtgnth. It is, however, easily dis- 
tinguished from all the others, by the peduncle being equal in length to 
the petiole ; by the bractcnc l»eing very large ; b) the stipulae having 
one or two teeth on one side 5 by the necfiiries being rather shorter, and 
ojiening wider. 

Pensea iiiibricata. 

P. imbncalof foliis rhonibeo-ovafis, acutis, inlegerrimis, quadrjfariam lin- 
bricatis vcl ])atulis ; ruinis teiragonis, decussatis, iloribuB tcrminalibus ; 
braclcis paucis, nudis, coloratis, sagitlatis, /blio mmoiibus; locmiis co- 
roUar obtusis, medio plicatis. 

erect, bark brown andl cracked; b'>‘anrhps numerous, 
decussating, ascending, four-sided. Leaver sessile, rhomboid-ovate, co- 
riaceous, somewhat pointed, decussating, generally spreading on the 
branches, imbiicated touards the flowers, n^ed on the back, middle rib 
distinct, with a few obscuie lateral veins, liioctea. few, sagittate, with- 
out cilia , coloured. Ca/yj diphylloiis, segments Jiiieai, coloured, alter- 
nating w ith two hastate brae tea' nearly on the same pi me. Corolla rose 
coloured, tuliular, tube furrowed, inflated at its base, tapenng somewhat 
to the throat, less than double the length of the calyx ; limb 4-parted, 
segments rounded, with a slight i>oint in the centre, folded back in the 
middle, about half the leii^h of the tube, and slightly contorted. Sta- 
mntii 4, alternating witli the seginerts of the coroU^ and attached to 
the throat ; filamenU subulate, colouied ; anlhei'i large, cordate, as long 
Oh the filaments * pollen yellow. Oermen t-Jobed, 4-<ellcd, pointed; 
terminal, 4-«ided ; stiqma capitate, 4-cornered. 

Aaibcd from Cape of Good Hope seeds, kindly comm unirat csl to the Royal 
Botanic Gaiilcii. Edinburgh, h} ]Mi Alton, in and kept in the 

greenhouse. 

Primula longiflord 
Psidiuni chiiienso 
StiTculia Balaii^lia''. 
fetrophanthuM divergent. 

S. fitverf/nn; frutex erectus; ramis oppobitis, patontissimis,f(»bis oppowtis, 
lanccolato-oblongis, nitidis, stinulis parvulis, acumiiiutis, int i a axilUri- 
bus, pcdunculis tenuinalibus dicholoiuis, segnumtis calycinis bracteis- 
quo eroctis, subulaiis. 

S. dichotomus; /3 chinensis. Hot. Reg. t. 4(;9. 

Descmptioh —With us a ihrub of 'jntarly 2 feet high, and probably ne- 
ver free growing, erect, and certainly in no degree sarmento^e or (limb- 
ing. Rrflw/w*# numerous, and 8 j»i catling at light angles. ffa/A brown, 
and thickly sprinkled with light coloured warts. I^eavts ciowded on 
the extremities of the branctifA), mbc'Ti't, on short petiolcb, opposite, 
' lanceolato-oblong, or sometimes inclining to ovate, shining, hdvlhg a 
strong middle rib, and strong nearly transverse veins uniting in arches 

^ ’near the edges of the leaf niucro vciy small. Stipitla, veiy small, 
pointed, one at each side of the axils of the leaves. Pethmcles termi- 
nal, once, twice, or rarely oftener dichotomous ; often three bu^ form 
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at the eud of the peduncle ; the rentriil ude fint eaciMnds, and after- 
MTords the others in succ^ebsion, but not veiy ftequently tmro at a time, 
unlesg the peduncle is more frequently divided. Mroeiea subulatei one 
on the outside of each peiliceV and about half ita lengthy deciduous ; 
t^o similar but smaUcr bractem are placed opposite to each other, about 
the middle of each jiedicel, and from the axils of those, other doweia 
puJii, or prove abortive. ri-parted, segments greem subulate, 

eroct, anrl very similar to the brat tea?. Corolla funnel-shajHfd ; tube cy- 
lindrical, and nearly twice ns long .*s the cal}Tt ; faur campanulato, crown- 
e<l ; corona of 5 bi|)arted blunt white teeth ; limb cut into 5 linear seg- 
ments (about 2 inches long): in the bud, these segments iorm a long 
twisted bealk but altom artls spread wide ; colour <d the corolla yellow, 
streaked and sprinkled u ith red on the inside of the throat and base of 
the heunia*. Filumcnh gibbous, adhering by their Imcks to the tube of 
the corolla, and, as well us the inside of the campuauiatc portion of the 
corolla, haii^' ; anJnen sagittate, adhering to each other and to the stig- 
ma, each tomiinated by a long awn. Geimcn round, lobular, green ; stylo 
stout, c> liiidrical. white; stigma angulir. 

Seedlini; plants were received seieial years ago from Vallcyfield, the seat 
of Sii lloberi Vresloii, but tlunr history could not Ik* ascc'rtained. Have 
been kept in the stove, and ttower frech . Tf^re is a specimen in the 
llanksian hei barium, w^iich, from rnv own recollection, 1 would have 
paid is not named, but biarked from China ; but, according to the Bota- 
nical Register, it is there considered a vanety of S. didmUmius ; and as 1 
took no notes w hen 1 oa w the sjiecimen abi>ve tw o years ago, it is pro- 
bable I am wrong. It must, I think, be cemsidered spcciriially distmet. 

Trixis aiuiculata. 

'M, mnculata; Irutieosa; fnlus ^essilUms, auriculatis, pubescentibus, sub- 
tus toinentosis, sparse deiiticulatis, paniculis axdlaribus lernuHalibus. 
que, divaiicatis ])aucitloris. 

DrsraiPi iok.*— A/ rw ivoody, round. Jimk brown, cracked. Hranchn 
green, woolly, tkxuose. ' Learn h scattcud, at length rc volute from the 
ajiex, scs lie, wuiged, lanceolate, cdiuto-deiituulatc, pale green, densely 
pubescent ubovi, cm ciod with yellowi*»h short tomentuni below, glu- 
tinous ; winy^ rounded, quite entire, stem clasping, at first spreading, 
fiat, afterwards revolute in their eciges. Pedum le axillary, gimeral^ 
supporting three flowers, i ouiicl, about half the lengtii of the leaves, 
iqircadiiig, and afterwards divaricated. Pedinh spreading, at length 
divaricate, ns ell as the peduncles ]iubescent, and one of the jiedicels 
generally provided about its middle with a small ovate leaf. Pe- 
dum les, pedicels, and reflected calyx, become brown, and long remain 
attached to the plant, hlmerh nodding; calyx persisting, calycled, 
cylindrical, gieen, of (1 cqiud, Imear-lanceolatc keeled pbylhi; calycli* 
persisting, ol‘ o or 0 uiieqapl, laiceolatc lealets, spreading at the apex, 
one often approacliing in si/e to the calyx. Carotla white, pubes- 
cent on t)ie outside, bilaliute; outer Up luuji the largcrt, leflected, 
its edges ini olute, apex 3.toothcd ; inurr Up revolute, cleft to its base ; 
fatti inflated; tube cuned outaards. Anthers brownish-y ellow, ex- 
tending from the throat to the stigma; hpun^ two from the base of 
each aiitLer, somewhat waved, nearly as long as the fllaments, near- 
ly colouilcss ; Jilameuts inserted into the upper part of the tube. SHg* 
ma cleft, revolute, yellow ; style tumid at the base, and slightly swell- 
ing towards the stigma, nearly as long as the outer ]i]> of the co- 
rolla, white. Seed long, pubescent, surmounted ii ith a little spreaduig 
saucer, the eckes of wmch siipport?Mie pappus, and the style is inserted 
into a little elevation in the c‘entre ; puhesceneB tubular, and yielding 
from its extremity a transparent fluid. Pappus sessile, yellow, hair-like, 
rough, reaching to the limb df the corolla. Receptacle $ubpilose, pitted. 

This plant was received in 1824 at Uie Jloyal Botanic Garden, Edinburgh, 
iVeftn M. Otto, Berlin, under the name of Perdtahm braeUUmse ; but I 



CeiefHal Phmmfmjrom JuJff 1 . to Oct 1 . 1827 . 179 

tigtee with Di HooLei that it is a new spe cies, and 1 adopt the 
qieciflc name which he suggested. Has been kept in the stove. 


In the Ust Niimliei of tins Journal, I described, under the name of JStto- 
t^ftnuA a sjiencs which 1 hclicned to be new its <lobe re- 

fitemhlancc to E, fchinaia of the I'lora Indna was appiiront ; hut I was 
Jed to suppose our plant different, fioni Iwviiig leceivcd it from the Bo- 
tanic Garaeii at Calt ut^a under the name wliuh I adopted, and liom Di 
Walhch ha\ing stated as a chomter of his i? fchnata^ the tunsvoibe 
veins at the haves Dr Hooker, however, has since then obbguigly 
compared specimens which 1 gne him of our plant with specimens of 
fi fchxnata sent t » him by l)i W lUicb, and lie assures me the\ arc pre- 
cisely the same, the vouis of the le. v#s being obbqje m both The 
specific name of eihimia must then foie supeisede that which I had 
adoptccL yV tignic of the plant will rcsently ajipeai iii the Botanical 
Magazine 
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Celrstial Phenomena from July 1 to Oefobe} 1 1827, edlcii^ 
hied foi the Miridian of Edinhiitgh^ Mean Time. By- 
Mr GtORGh iNvrs, Aberdeen 
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Proardingfi of the IVnncnan Nuluxd History Soikty 
(Ctmtinueil liom tlie piLteilui^ \ol. ji. ) 

1827, Ftb.9 ,^. — rrolessor Jamk^on, P. in the chair — llu* 
becretary read a coniniunicalioii from Mi David Don, on the 
species of Ilhcum which aflbid^ tlie rhubarb of commerce. This 
has been ascertained to be the Rheum Emodi of Dr Roxburgh, 
— the R^ubtrale of the Flora Napalensis (See preceding \o- 
Imne of this Journal, p. 304 ) 

IVlr John James i\udubon of Louibiana, being present, read 
an account of the natural hi&^)ry of the Rattlesnake, (Crolalus 
horridus), illii.slrated by a \ery beautiful drawing of the animal 
suffering the attacks of mocking-birds. — [This interesting pa- 
per is printed in the |)resent Number of this Journal, p. 21, 
ft 
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At this meeting, a series of models of s^ng vessels of dif- 
ferent descriptions, employed in the Chinese seas, was exhibited 
and explained by Professor Jameson* These models were 
wholly the workmanship of native artists, and regarded as very 
faithful representations. 

The first part of Sir William Jardine and Mr Selby‘‘8 work 
on ornithology, large paper copy, coloured, was presented by 
the authors, and thanks voted for the same. 

March 10,— Professor Graitam, V. P. in the chair.— Dr R, 
E. Grant read an account of the Paca of Brazil, Coclogenus of 
M. Frederick Cuvier, and shewed preparations of the most re- 
markable parts. 

The Rev. Dr Scott of Corstoqihine then read an essay on 
the substance called Itncih in the Sacred Writings, proving 
that It must have been cotton (‘loth.— »[This learned essay will 
be found m the present Number of this Journal, p. 71, ef 

The Secretary then read a communication from tlie Rev 
William Scoresby of LiverpM)!, F.R.S. L. and E., and foreign 
member of the J^Vench Institute, containing some .strictures on 
Dr LattaN observations on the Arctic Sea and Ice.— [This pa- 
per will bo found in the preceding Volume of this Journal, 
p. 382.1 

Professor Jameson then read the following (‘oininunicatious : 
1. A notice by Mr Trevelyan regarding the coihles said to 
exi^t in a living state, at a great distance from the sea, in York- 
shire, and which he considered as probably only the Tellina 
cornea. 2. A short paper by Colonel Silvertop, on the effeetb 
likely to be producc^l on tlic lend trade of Britain, by the great 
iniiKirlation of Spanish lead, and proposing to interdict the im- 
portation of lead-mine machinery into Gibraltar, from whence rt 
uniformly finds its way into Spain. 

The Professor then exhibited and descrilx‘d speeimens of fos- 
sil fishes collected from quarries in Caitliness, by ivff Sinclait* ; 
and likewifie some specimens of the fossil fishes of York^iire, 
collected by Mr Witham of Lartington. 

M^itrch 24. — David FalconaIi, Esq. of Carlouric, V. P. in 
the chair.— Dr R. E. Grant read a memoir regarding the ana- 
tomy and mode of generation of Flustrae, illustrated by prepa- 
rations^and drawings.— [The first part of ihisK curious and into- 
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luting paper is printed in the present Number of this Journal, 
p. 109, et 3€qJ\ 

The Doctor likewise read a notice on the existence of ciliae 
in the young of the Buccinum undatum, Purpura Lapillus, and 
some other moliuscous animals ; and also on the mode of gene- 
ration of the Ponlobdella muricata of Lamarck. 

A beautiful model of the tigress and cubs at present exhibit- 
ing in Edinburgh, was exhibited to the meeting. 


riCimriFlC INTELLIGENCE 

LlIEMTSrK^ 

1. Bromc hi Salt Springs . — ^IVofesbor Stromeyer has de- 
tected Brome in the mother-water of the Springs of Luneburg, 
Pyrmorit, Holden, and Sulbeck. He also dett»ctcd it in the 
water of the North Sea. 

2. On the Tabic of Arsenic . — At the trial of Mrs Smith for 
poisoning h(T servant, held m the Justiciary Coint lure in Fe- 
bruary last, the jirofessional gentlemen, who were examined, 
differed as to the taste of arsenic. It is singular, that a ddlei ence 
of opinion should exist on a fact of so ranch importance and ap- 
parently so easy to settle; yet this is"not the fir^t occasion on 
which scientific men Iwve differed regaiding it. On referring 
to systematic authors in chemistry and racdual juri^^prudcBce, 
it will be found, that arsenic is invanahly to !ja\e an acrid 
taste. But it is well known that sy-tcmatic writers arc too apt, 
especially on jiomt^ appaicntly so 'simple ^nd tnviJ, to quote 
from one another, without personal cxpcinncnt. And, accord- 
ingly, when a reference is made to such mcdico-legai authors as 
have written specially on arsenic, or to the evidence of persons 
who have taken it when administered with articles of food, 
we find that some say the taste is ‘iwcetish, others that it is 
first sweetish and then acrid, others that it is sweetish and 
acid, others that it 1m no^ taste at dL The natural in- 
ference i$, that the taste, whatever it actually is, must be 
weak ; so that, in fact, the poison may be swallowed without 
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my taste being percaved. We have been infomfied by Dr 
Christison* PmfesscH' of Medical Jurisprudence in this Univer- 
sity, that^ in reference to the evidence of Mrs Smithes trial, he 
has recently made some experiments on the subject, and that 
others have been made, at his rerjuest, by Dr Dunam Jun,^ and 
Dr Turner and other two gentlemen ; and the follow ing is the 
general recult The quantity of the solid poison tasted, varied 
from two to four grains ; and the duration of the tasting from half 
a minute to a minute and ahalf. Two only thmtgitt they perceived, 
towards the close, a very flint sweetish taste; the rest declared the 
powder to be tasteless. As to the solution, its taste appeared to 
most to be very faintly sweetish. What may he its taste, wb(ai 
ailovicd to pass to the root of the tongue, it is not easy to de- 
termine, as the experiment, made nith a sufficient quantity, 
would be unsafe. But it has certainly been shallowed without 
the person remarking any paiiicular taste at the time ; and tlw' 
most common account has been that it tasted sweetish. The 
partiailars may be sCen in a paper in the Edinburgh Medical 
and Surgical Journal for this quarter. 

3. On ihc Pnsert^ativc Piwer of Ancnk over the bodies o/* 
persons poisoned leith it. — Tliis property has been introduced 
for the first time to public notice in Britain by the evidencx* 
on the trial of Mrs Smith, It appears from the uqxirts of the 
medical gentlemen employed on that occasion, that, in the body 
of the person poisoned, aJtlioiigli it had l)t‘cn three w eeks buried, • 
and the externa] parts wore a good (leal decayed, the stomach 
and intestines w’etc in a slate of very high, if not perfect, prc.ser- 
^vation ; so that the diseased apjx’arances, caused by the inflam- 
mation which the arffenic excitcxl, were quite distinct. It farther 
appears, that very little difference took place for ihreewcekfi after- 
ward. This property has been for some time knowm in Germany. 
On several (x:casions, the bodieKS of persons poisoned with arsenic 
have been found after three, five, sLx, seven months, two years, 
two years and a half, converted externally into a sjiecics of adi- 
iwirous matter, and the stomach and intestines firm, flexible, 
reddish, or as if they had been pi<j(dcd ; and the appearances <lf 
diiscasc, caused by the arsenic, were often as distinct as iii a re- 
cent body Dr Christison has collected several of these remark- 
aihk \n paper already rderred to. T)[\c following are 
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"ihe moiki valuable^ because they are the result of express expert* 
ments ; aad, in one set of them, comparative experiments were 
made on animals not poisoned with arsenic. In dogs poisoned 
with arsenic, and buried for two montliSy the flesh and alimentaiy 
canal were found red and fresh, as if pickled ; and, though the 
cellar in which they in ere buried again was flooded for ei^ii 
months after, the intestines were eventually found entire and 
red, while all the soft parts of dogs killed by blows, by corrosive 
sublimate, or by opium, and buried in the same place, were con- 
verted into a greasy mass Anoth^ experimentalist, Dr Kelch 
of Konigsberg, buried, in February, the internal organs of a 
man, who had died of arsenic, and whose body had remained, 
without burial, til! the external parts had begun to decay ; and, 
on examining the stomach and in1estines,^//iJ£rwo7irt^ afterwards, 
he found that the hamper w^hich contained them was very rotten ; 
but, that they had a peculiar smell, \CTy difierent from that of 
putrid bowels,"' — wxre not yet acted on by putrefaction,”— 

** and were *iti]l as fresh as when they wxtc taken from the body, 
and might have served to make instructnc preparations.” Nay, 
they had lost nothing of their colour, glimmer, or firmness,” — 4 
“ In tlic stomach, the inflamed spots, seen originally, had not dis. 
appeared ; and the small intestines showed, in some places, spots 
of inflammation, with the redness unaltered f.” In consc(|ucncc 
of the preservation of tlie body, arsenic has been detected in 
Germany fourteen months after interment It Is proper to add, 
that arsenic does not always act an anti'-cptic upon tire bodies 
of those poisoned w'itli it. The ciicumslances under which it 
docs act have not licen tlctcrmined. 

4 . ObservaiUms on Iron by M. Ant, Muller, — ( 1 .) Cast Iro 
Iron is capable of forming two distinct combinations with car- 
bon ; one, in wliich there is little carbon and much iron, the car- 
buret of iron (protocarburct); another, in which there is much 
carbon and little iron, graphite (percarburet) 2 d, Cast-iron is 


• Ncuc Entdci’kuugen betiettend die Keiin^eichen dcr ArsenSc-ver- 
gjfLung. Augustin's llcpci toriumdf ur oiTentliche und gcrlchUidie Medizin 
I. i. 20. 

f Hufelaud's Journal dcr praktiscijcn Heilkunde, XIX. av. iii, and XXIL 

i. 166 . 
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fwthing else than a combioation of pure iroa and carburet. 
Tbe grey kinds contain also graphite. 3. In our high fur. 
naoes, the ircnuores commence with bang deoxydised ; the re. 
gulus of iron presently comlnnes with carbon, and condnues to 
do so, as'long as circumstances permit it. This opmwtion of re- 
dcKtion is accompanied with the formation of enamel, which has 
a particular influcgicc over the quantity of carbon which the 
casUhnn may contmn, according as it is produced more or less 
liapidly, is in greater or smaller quantity, more or less vitrified, 
liquid or thick, and, lastly^ according to the nature of its com- 
pement principles. 4. In the cast-irons which have but little 
carbon, the afilnity of the iron for that substance is too strong 
to allow it to separate and form graphite ; such irons, therefore, 
ronain white, even after a slow refrigeration. ^In those castrirons 
which arc rich in carbon, on the contrary, that substance scpa> 
rates during the solidification of the iron, and forms graphite, the 
pardcles of which, in intimate mixture with tlic rest of the mass, 
give the iron a grey fracture. A sudden rcfrigeiation not allowing 
this successi^’e formation of graphite, always oa^asions a white 
fracture. 5. There are substances which, united wiilt iron, pre- 
vent this separation of carbon under tlic form of graphite, such 
as phosphorus, sulphur, the metallic bases, the earthy oxides, 
and other metals, especially manganese. In this case, the cast, 
iron, which contmns as much carbon as the greyest iron, and even 
more, preserves the fracture white, even after the slowest and 
best conducted refrigeration possible. 

(2.) Pure Iron. — Forged Iron. Forged iron is considered as 

r iron contmning foreign substances, espcxiially carlion, m 
small quantities to alter its properties. It is the properties 
m(H% or less noxious which these substances communicate to it 
whid) form so many varieties. 

(3.) chemical composition appears to be identical 

with that of wh^p cast-iron ; that is to say, it is formed of pure 
iron, cm^n, and a third body, such os aluminium, silicium, 
manganese, &c., which renders stable the junion of the carbon 
and iron. The difference bctwt>en\lie white cast-iron and steel, 
appears, according to Mr Muller, to reride only in the mccha- 
iriod arrangement of the molecules.— .^nnolb des Mines 1826. 
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5- Oftkal Property of Z>ic*Aro«<(r.~This mineral, which is 
interesting, not only on account of the diflerent colours it 
bibits in common light, but also in polarised light, has been 
found, by Professor Marx, to possess, like tourmaline, the prcK 
perty of polarising light itself. 

0. llmeiiitc of Siberia is Pdygmitc.^ Among the minerals 
brought from the Urals, Professor Kupfer of Kason observed 
one which he at first took for tantdite, but afterwards ascer- 
tained to be a particular species, to which he gaic the name 
Ihnemie^ from the Ilmen mountains in the Urals, Tihere it oc- 
curs. IMie following are its characters : — Colour black, strea|c 
brownish. Occurs massive, rarely crystallised, in variously mo- 
dified, oblique four-sided prisms ; therefore belongs to the pris- 
^ maiic scries of Mohs. Lustre on the fracture shining and 
resinous; fracture conchoidal; no clea\ age visible ; fragments 
shari>.cdged ; opaque ; hardness =: 4.0 ; specific gravity = 475 
~478. Kupfer is now disposed to consider this mineral Oi* 
identical with the polygmite of Berzelius. 

7. SihcercrifCj a new Mirural Speties — This mineral, 
which belongs to the inflainniabic class, occurs near to bt Gal- 
lon, in Switzerland, in a bed of brown coal. It was sent to 
Professor Strouieyer, by CapUiiu Schccrcr of St Gallon. It 
is found in loosely aggregated, whitish, Itebly shining, pearly 
crystalline grains and folia, that generally occm in nests in 
brown coal. It is rather hca\icr than water; does not feci 
greasy, is very friable, has no sensible taste ; in the cold, ar^ 
even by friction, exh^dcs no particular smell, but by heating 
gives out a feeble aromatic einpyiciimatic smell. It melts very 
readily into a colouilcvs liquid. It becomes fluid at 80" K. In 
this state it resembles a fatty oil, penetrates paper in the same 
manner, but the spots o^ stains thus produced, disappear on the 
pa|x:r being heated. The melted mineral, on cooling, crystal- 
lises into four-sided aciculnr Cl jstals. It inflames in a platina 
spoon, held over a spirit of mne lamp, and burns with a feeble 
aromutic-empyreumatic smell, without leaving any reslduunc 
The preceding, and other projierties, as given by Stromeycr, 
go to prove, that Schccrcrite, like the Naphtaline, is binaiy 
compound of hydrogen with carbon. 
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8. (hh the Coul^eld of Brora in Sui/ierland^^^\xt active 
and intelligent friend, Mr Murchison, Secretary to the’ Geo- 
lo^cal Society, in a paper lately read before the Geological 
Society, gave an interesting account of the Coal-field of Brora, 
in SuUicrland. Having, several years ago, examined the Brora 
district, we can bear testimony to the accuracy of the follo\\ing 
details of Mr Murchison : — The Brora coal-field forms a part 
of the deposits, which on the south-east coast of Suthcrlandsliirc 
occupy a tract of about twenty miles in length, from Golspie 
to the Ord of Caitimess; and three miles in its greatest 
breadth ;«--<livided into the valleys of Qroni, Loth, and Na- 
vidale, by the successive advance to the coast of* portions of the 
adjoining mountain range which bounds them on the W. and 
N.W. The first <if these valleys is flanked on the S.W. by bills 
of red conglomerate; which pass inland on tlie N.E. of Loch 
Brora, and give place to an unstratified granitic rock, that forms 
the remainder of the mountainous boundary, With a view to 
the comparison of the strata at Brora with tho^c of England, 
the author had previously examined the N.E. coast of York- 
shire, from Filcy-Bridge to Whitby, comprising the coal-field of 
the i^astern Moorlands above the lias. The liighcsl beds at 
Brora consist of a wliitc tjuart/use ‘-amlstono, partially oveilaid 
by a fissile limestone, containing many fossils, — the greater num- 
ber of which have been identified with those of tlie talcareous 
grit beneath the coral rag ; — and along with tho&e Mr Sowerby 
Up discovered &cvei*al new species. The next beds, in a de- 
scending order, are obscured, in the interior, by the diluviuai 
which is generally spread over the surface of these valleys, but 
are exposed on other places on the coast ; and they coiirist of 
shale, with the fossils of the Oxford clay, ovcrljing a Iiiiiestoiic 
resembling combrash and forest-marble, the latter associated 
with calciforous grit. To these succeed other sandstones, and 
shales containing bclemnites and ammonites, through which 
the shaft of the present coal-pit sunk, to the depth of near 
eighty jards below the level of the river Brora. The principal 
bed of coal is three feet five indies in thickness, and the roof is 
a sandy (alcareous mixture of fosril shells, and a compressed 
semblage of leaves and stems of plants passing into tlic coal it- 



scientific InUUigente.^^Gedogy. 189 

5elf. I'lic fossils of this and the superior beds are identical for 
the greater part, with those which occur in the strata above the 
c*oal in the east of Yorkshire ; and, of the whole number of 
speqes collected by the author, amounting nearly to fifty, two- 
thirds arc well-known fosriU of the oolite ; the remainder be- 
longing to new species represented in the last numbers of the 
Mineral Conchology. The plant, of which the Hrora coal ap- 
pears to have been Ibnued, is identical with one of the most cha^ 
raeteristic vegetables of the Yorkshire coast, but differs essen- 
tially from any of the plants found in the coal measures beneath 
the new red-sandstone : It has been formed into a ne*^ genus by 
Mr K(>nig, and described by him in the present memoir, un- 
der the name* of Onci/hgotmtnm. The author, therefore, con- 
siders the Brora cojil, fiom its ass<x‘iatcd shells and plants, as 
the equivalent of that of the Eastern Moorlands of Yorkshire 
At Loth, Helmsdale, and Navidalc, shale and sandstone overlie 
calcareous strata n*seiubling cornbrash and forcst-maible, and 
these are, in many cases, dislocated, where they are in contact 
with the granitic rock, and distorted where they approach it 
Tlie base of the entire seru s above mentioned is seen at low wa 
ter on the coast near the north and south blitors of Cromarty, 
where the has, with some of its charaaenstie fossils, is observable 
resting upon the sandstone of the red conglomerate, — the lattei 
in contact with g»'anitic rock On tlie nortl^-wcst coast of Scot- 
land, se\eral inemhers of the oolitic sorus, with their peculiar 
organic lemains, were reeogni/cd b} tlie author in the Isles of 
Skye, Pabba, Scalpa, Mull, Kt, A short ^kcleh is given of the 
gixignostic relations of the schists and sandstones of Caithnes*,,, 
some of w liii h ai e probahlv i cfernblc to the new red sandstone ; — 
some of these bods resembling the copi>ei slate of Thuringia, and 
it^ associates , whilst the fossil fish recently discovered at Bannis- 
kirk, though tlie six'ues is new, appeal to belong to the same 
family with those of Mansfeldt, in Germany. The paper eon- 
eludch by adverting to the supjioit given by the preceding facts 
to the great importance of /(ndogual evidence in the ideiitiff edi- 
tion of distant dojiositb * — sftici* the existence in the nofth of 
Scotland, of a large portion of the oolitic series of England, has 
been demonstrated from tlie agreement of organic remains, al- 
though the inineralogical characters of the beds contaitiii^ these 
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fossils are perfectly distioct at Ute extremes of the tmct through 
which the ettata are distributed. 

9. On ^ Distr&ution of Limng ond FossU 
Count Sternberg lately read a menuHr before the Bohemian 
Sodeiy on some peculiarities of the Bohemian Flora, and on the 
climatic disttihutbn of the plants of the former and the pre- 
sent world. No remarkable variety would be expected in a 
country like Boliemia, whose highest mountains are more Uian 
100 fathoms below the snow line of its degree of latitude, whose 
low lands do not descend to the sea coast, and whose Flora con- 
tains little mOTC than 1800 s{K‘cics of vegetable productions ; 
yet Bohemia, which is environed by primitive mountains, exhi- 
bits many peculiarities both in the mineral and vegetable king- 
doms. In the deep valleys in the vicinity of Prague, the Pod- 
baba and tlie Scharka; on the limetone walls of the transition 
mountains which intersect the Berauner circle, particularly at 
Earlstein ; and on the conical mountains of the circle of Leitme- 
liz, there are plants tit Inch must be considered as ornaments of 
the European Flora, and these phenomena correspond with what 
has been frequently witnessed and expressed, that is, that the 
forms of plants dcjK'nd, partly on the chemical nature of the sml 
in which they grow, and, in a more general view, on the climaric 
relations, arising from the operation of light and heat. When 
we compare the t|g)ividual genera and ipecies discovered by 
Humboldt and Bonpland on the chain of the Andes,— -by 
Wahlenberg in Jjipland, — by R. Brown among the plants ga- 
thered on Melville Isiaiid, iSce.,— the result of the cpmparison 
is, that, in the furtliesl north, whem the snow region is lowest, 
the some plants occur as are met witli towards the south, high 
up on mountains, where the snow region also is much elevated 
above the sea ; and that, at both extremities, the highest, as 
weU as the lowest, there arc found particular genera and 8})e> 
cies, wanting in tlic middle region, and which have yet a 
mutual affinity. These observations respecting the plants of 
the present world, may, with the same result, be extended 
to those of the former world. 'Phe greatest number of im- 
pvesrions of |dants found in the rocondary series of rodb 
nearest the older coal femnation may, with iHrobalnlity, lie tror 
ced hack to the families o{ Lycopodia^ of ferus (Fiilim}^ of 
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Equisetaf of palms^ Eucaddea^ and NcQadea. Aocording to 
the genus and species, iliey Iiave a much closer resemblaUce •to 
the plants between the Tropics than to those of our zone ; and 
ipirhat is particularly deserving of observation, the same genera 
and species arc found in the most remote regions where the plants 
now in existence are entirely different. The external forms of 
the greatest number of" fossil trees are very similar to the ar- 
borescent ferns found between the Tropics. In England, 
the Netherlands, Germany, North America ai I Greenland, the 
Lepidochmdra are met w;ih abundantly in greywatke, in sand- 
stone of the coal formation, and in the date-clay of the black coal 
formations. Impressions of tlie genus Knorria appear in the 
greywacke of Magdeburg, in the slatc-elay of Saarbriichen, and 
as perpendicular petrified trees in the province of Orenburg, on 
the confines of Asia. We obtained Pecopteris lanceolata^ a 
fern, and Rofularia a Najadea^ from the black bi- 

tuminous coal of Swina in Bohemia,— of Wettin in Germany,— 
and of Huntington in Pennsj Ivania. Ferns, scaly trees, and their 
attendant calamitcsy are to be found i\herever black bituminous 
coal of the older formation is discovered. The species, however, 
are ft^ipieAtly different, and they therefore follow, in their clima- 
tic and geographical distribution, the s«imc las\s observed by the 
plants <if the present world, and according to the relations of a 
higher and more uniform temprature, vhich must be supposed 
to have existed ot some fonner period. An aflBinty depending 
entirely on the same laws is observed in the more recent vegeta- 
tion of die quader-sandstone formation, and upwaids, through 
all the <oal formations. The family of trees with scaly bark 
has disapparod ; dicotyledonous trees and shrubs have sup 
planted the ferns, which now appar seldomer, and under diffe- 
rent forms. Palms and cycadma have increased. The leaves 
as well as the fniit of dicotyledonous plants arc like the genera 
called willows, maples, nut-trees, which are found abundantly in 
browncod:!. These likewise make their appearance inEngland and 
Germany, at Hoer in Schonen, and probably in Surturbrand 
in Greenland ; at which places we may conclude the tempera* 
tare was formerly more uniform. If the facts here briefly stated 
are oompred, the consequent conviction must be, that vegeta- 
tu>n> in its climatic and geographical distribution, has been con- 
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tiDually influenced by the same laws of light and heat ; and that 
it experienced many modifications at the different periods of for- 
mation and vegetation, before it was disposed into those zones 
which now exist. 


10. Note on the Native Cou'iUry of the Potaio. By Ayluek 
Bou&X£ Lamdekt, Esq. F. R. S., A. S. G. S., H. S., and M. R. 
A. S., Vice-President of the IJnnean Society, &c. &c. — In Nos. 
19. and 88. of Brande's Journal of Science, and in a separate 
article on the native country of the potato, inserted in an appen* 
dix to the second volume of my work on the Cartj/eree^ I have, 
already, I trust, satisfactorily shewn, that the potato is truly 
indigenous to South America, and that the wild plant, vhich is 
found in various parts of Peru, Chili, and in the vicinity of 
Monte Video, is identical witli the Solanum tuberosum ; but, as 
additional facts are always important in a question of this na- 
ture, I beg to subjoin the following cxtratl of a letter, which 1 
have just received from my friend, Alexander Caldcleugh, Esq , 
who is at present resident in Chili. The letter is dated San 
tiago dc Chili, liih October 1820. lie sajs, I ha^e com- 
pletely satisfied myself about the wild jx)tato. I am now quite 
convinced that this potato is really nothing more than the Sola- 
mm tuberosum, I dug up several, and found the tubers few; 
some were as large as a pullet’s egg, and deep in the ground 
I traced some quite to their origin. They appeared to be all 
nearly of a si/e, and I therefore infer, tliat they do not now 
grow bigger in the wild state. 1 ate two of the tubers, and 
found DO bad effects fmm them, neither did 1 find them bitter ; 
but they left a slightly warm sensation in my mouth.” 

11. Double Coiva-nuf. — For a long time the palm which 
yields the double ctKioa-nut was altogether unknown ; the fruit 
was found either at sea, or cast ashore on the Isle of France, 
and generally in a slate of decay, or ])crforatcd by insects, and 
its origin was considered to be mysterious. It has, however, 
been completely ascertained that it grows on the Seychelles, a 
group of islands to the north east of Madagascar; and it is 
periiapj^the most local plant in the world, being confined ta 
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three $mall islands^ called PrasUn» (^urieuse aud Honde^ ivitbin 
half a nule of each other, mountainous and rockyj, and 
poor. The trunk of this splendid palm rises straight t6 the* 
height of CO or c\cn 90 feet, and is crowned at top ^ith a 
uf from twelve to twenty magnificent loaves, each leaf nearly 
20 feet long, and 10 fed wide. Th<3^ male and female flowers 
are jmiduced on (hirerent trees The structure of these and of 
the nuts have Utelj Ixeii fully described and illustrated by our 
distinguished country nKni,l)i Hooker, in tbellotanical Magazine 
Through the zeal and attention of Mr Telfair of the Mauritius, 
and Mr Harrison of the Scjchclles, ^ erminating nuts of the dou- 
ble cocoa arc shortly expected in this country ; and this palm 
will, we hope, ere long be seen flourishing in the stoves of our 
Botanic Garden^* 


/ooioc-v 
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12 The CoiK of' the Woods (Tetrao luogallus). — Tlie caper^ 
tailzie, or coc k of the woods formerly both in Ireland and 

Scotland; and, according to Shaw', one w^as killed in the latter 
count ly , about fifty j cats ago, at Lwh Lomond. It is much to bc^ 
rcgrcllc‘d, that so niagmliccnt a bird sliould have been lost ; and it 
would be well wortli any attempt to recov jr the breed. In the lat- 
ter country theie w ould be little doubt of its succeeding, if it could 
but be procured in ’sufficient numbers to make the attempt 
The cock of the wood‘s is bj no means a difficult bird to rear, 
cv en m a state of captivity There are sc\ ei al instances of its be- 
ing kept ali\o in Sweden , and but \cry recently Captain Brooke 
jvas informed of two, where the female was sitting on several 
eggs, the result of winch he w^as not acquainted with. All that 
it requires in its natural state, is a considetable tract of wild 
country, well wooded with the fir, which may be considered ne- 
cessary to tiic bird, as on its shoots it principally subsists during 
winter. If there be a^so a wide extent of mountains and high 
lands, it will be the more favourable ; and should the cranbervy, 
the whortlc or blaeberry, and the oflier wild fruits wducb th^ 
situations produce, be fount} m abundaucc, the trial would, in 
all probability, l>e attended with success. In every Swe- 

den they arc found in abundance, as also in the ^qthern parts 
of Norway. The soil, generally speaking, in bqth cwntriei^ is 
AJRXL— JUNE 1827, >f 
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of a light afid sandy nature ; the forests almost wholly conijiosed 
of fir, generally with little underwood ; and the earth covered 
with the d^erent kinds of bern(*!> just noticed What hrush- 
sood there is, is fre(|iieiit|y the jtiuiper and low bird), the ber- 
ries of Ulc foriner binns also a latourite lood of llii^ bird No at- 

' A 

tompt) Captain KicHjke llunks, noultl (mr Micmil to rear them 
in this countiy by bringing their eggs over \V jthoul sjieaking of 
other objections ami iin^iedinients. the fhlhi nit) of meelino with 
the eggs would lie siuIkumU Tfie jieasants even seem to consi- 
der this as in u inarinei piov crbial ; and Captain Brooke nev (‘r nit t 
with any one of them who had eitlui seen the eggs or discover- 
ed a nest The way m which thi\ take tlu bird-i, is princuiall) 
by means of tlie gun, lliough sfinietinie'* snins are used. Tht 
offer of a good price is 4ill that would Ik- ntcessav) , md with 
this temptation, ihcie would hv huh liar ot anv jusiijiciahli 
difficulty. The old <»nej^aloiJt‘ heiild 1 m bismghi ovi i . or bnih 
of sufRcicnt age to cause no apmehi iiMon p» ilu uspu*l. Ah 
the attempts that have Ikcu made bv tiaosporMug voting bnd^ 
have laufonnlj failed fiom then ilvin ^hoitly aftciwauls^ 
whereas the old eius have bvtd. 'riie Kioak bird, dunng ilu 
period of incubation, 's <.\(K on U shv icadilv loisakmg hti nesi 
when disturbed. In genei il. hi 1 iv- ismaii) a'.teii and twelvi 
eggs, which are noailv c(|u.‘] in a. v lo iho'-e ol . Inn Tin 
ground of them l^ tawnv vhiu, but ilmkly (o'cred with, small 
lilotches of a i eddish brown, .i lev 'ptiks b mg some shades 
deeper, and appioaching to black W'lien the young birds are 
hatched they resemble the mother, and remain so till autumn, 
when the black plumage of the male begins to ajipear. — Vidi 
(*aptain Brooke's Ti nanism LnjfliDid 

13. Walking Mate /f. — lloln'rl Skeppei, the pedestrian, Im}- 
finished his arduous task of w^alking from Winchester to Farn- 
ham, and back, fifty-six miles for twenty successive day.^ This 
feat is, we believe, ihc greatest of it.-* kind ever performed irt 
this or in any other lotuitrj 

14. Trotting MaUh — Mr Bullock, on Frnluy, accomplished 
the task of fbriy miles, in four hours (harness), at the tnit. It 
was done on the Huntingdon load^ ovei a ten mile piece of 
ground, ten mimilcs undci the time The match was for 200 
^ove»cigtls. 
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15. CocmiH Cacti — This little insect, so valuable for yi^ding 
tl)e '’ochinral dye and carmine, has of late years been introduced 
not only into ihe East Indies, but likewise into some of dflir 
West India islamU. In Si Vincenl%, the Reverend Lansdowii 
(iiiildini*, a distinguished naturalist, has established a nopalery 
(or C()<dun<»al nursery) in hi.s own garden ; and it is believed lie 
Inis already sent specimens of i!io drie d inseil to the Society of 
Arts m London 'Phe species of eactiis or nopal, planted by Mr 
tJnilding for the inseil^ U\ l‘ped and breed upon, is the i\ cochi- 
oiflifer of I aiina'Us, lint imt of DctaiuWie ; which laM is (J. Tuna 
.>f Liruifeus* In Mexico two \ ain't ics, or perhaps species, of the 
iiisivt are br* d , a >t*penor kind rnlh d //n//, and a common kind 
nailed sUvt'sfff 1< ii llic ‘ ittei only wliicli we liav< yet ac- 
ijiiind : but the I.,et Tsidhi (\‘inp..iii\ haiing oflered a large re- 
waix! loj ihcMnlKnliiruon intt) llcngal of the former, we may 
hope that this will soon b< a<eom)>hsht.d riio importance of 
the ol)if'ct will .#j.|Kar. w Imu ‘t lojit ntio»K d, that tin* annual con- 
^nmjjtion ol e^tlmKal in (irfcat Ihitain alone, is estimated at 
150, (Mb lb. \shieli n woilh I., ^2’!! “i. <)()(' Su'Hine For alxmt 
i\N<‘l\e vetdspasi, * few in ei 1- Ixen kept on cacti, in 

oin of die hot !*on •'<> in the Kmt, - g»rden at Kew. Like the 
ionnium toeeii'’ ol onr pint‘-sio\e% tlir uK>k winged, &«id flies 
about , w'Ink the Iv'inak' ik>tiiiai ui wun^s, and scareely ever 
change.^ her jikice. V eooil ivp»escMiau ‘i. of the ewhineal cac- 
tus ^'hh some v’f ilu' him as Mj.ou ii, h i- jiei bei'ii published by 
Profl‘.s^or Hooker (*r (ilasgov, , m tin bounied iMaga/ine, — a 
work now condueted in a stylt» of t^ie (iisi exceliente under that 
genileinan's inanagemeTU, 

1(). NotUi (^*ihc IlabiiH ami CharucUr.s nf the Lemur tardU 
jgrad//6* of Linnaais ; Lc Lontt jntrcssi'ujL^ o//, In Pan^eux du 
lienfralv of Cuvier. R) W. lL\iai), Esq. — This very interest- 
ing little animal, from being seldom brought to this country, 
and, ])crhaps from his being a nocturnal animal, seldom to be 
met with even in India, has novel been described, as far as I 
am aware, with th^iimiteness lie de.serves; and tliough a very 
interesting iwcount of some of# his h.iblls and inanners has been 
given by Vosmaer and Sir W. Jom there arc still several par- 
ticulars connected with his organization that have never even 
l>een iwiMitioucd by any author who has attempted his d^scrip- 
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tioti. Nay^ though a ^pccin'icn of this anitnal was dissected by 
that very celebrated anatomist Sir AnthonyJ Carlisle, a good 
indny years ago, and though at this lime he made a most im« 
portant discovery, that the arteries of tlie superior and inferior 
extremities of this animal divided into numerous small branches, 
as is the case in the sloths, — ^his tongue and his eyes weie appa* 
rcntly never examined by him, and the peculiarities which occur 
in these organs, and winch are interesting in themselves, have 
never been pointed out. A short tloscnplioii, therefore, of these 
peculiarities, and some of h's habits, may not be uninteresting.~ 
The genus Lemur of Linnmiis (the Makis of Cuvier), including 
animals vviili long tails and great swiftness, as the L. caita and 

L. macaco., and animals without tails and rcmai%able slov^mess 
of motion, as the L. tardi^radus^ has been split by Cuvier, after 

M. Geoffrey, into several divisions. Two of this singular gcniH 
are remarkable for their slowness of motion, aiul have bc^en 
formed by that naturalist into a distinct genus, (lie Lons. This 
species, the Lorh paicamix., is a native of India, the spccimcu 
from which tins description i^ taken, and wliicli is still alive, 
having been piocurcd at Penang, or Prince of Wales' Island Ilis 
l)ody% is of a dusky-brownish colour, it is particularly well 
marked by a line of dark-biown runuing along the back, and 
is covered with a ver> tlmk short lur This sort of covering, 
whicli is seldom to be met with in animals belonging to a tropi- 
cal climate, would appear to lx necessary for this animal; for, 
lieing exceedingly slolliful in his motions, and apparently inca- 
jiable of taking niticli exercise, it becomes nccc^sary to defend 
him in this manner from the cold of winter, to which he is very 
sensible. His eyes are large and very prominent, almost perfect 
heraisplwcs in shape, and very much approximated. They shine 
very brilliantly in the dark, espcx‘ially when animated, when 
they glow like balls of fire. The manner in wbicli he closes his 
eyelids is very peculiar All the animals we know belonging to 
the class Mammalia, like man, close their eyelids in a direction 
upwards and downwards, and, in general, at least, the upper 
eyelid is the one which possesses, die greater degree of motion. 
In tills animal, however, the eyelids are brought together in a 
diagonal direction, or outwards and inwards, which gives him, 
at the moment of shutting Iris eyes, a most peculiar look j and 
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it is the under or outer eyelid that is possessed of the gTe»t^ 
degree of motion, the upper or inner one being almost fixed/ 
At first sight, it would appear that, in order to possess this 1^ 
teral motion, the muscular apparatus of die external eye mu* 
deviate from Uiat of the other animals of the class Mammalia^ 
and that a<separate muscle must be in existence, attached to the 
outer or lower eyelid. Upon Jcxjking more attentively, however, 
we observe the inner canlhus of the eye situate very low down 
on die face, — and this circum.stance? jwirhaps, may account for 
the manner in which he shuts his eyes. The orbicularis oculi 
miistlc must Iw very jwwerful , and froii' this position of the 
inner canthus of the eje, aiu' the insertion ol' the muscle being 
in consequence of this also lt>w down in the face, it will act 
chiefly on the outer or lower eyelid, and, drawing it towards 
the inner or iipjier one, which is only partially moveable, 
thus close the eye in a diagonal direction. It is to be la- 
mented, howcior, that Sir Anthony Carlisle’s attention bad 
hot been tlirccud to this jicculuir appearance before he dis- 
sc*ctcd the specimen he had posM'S.sion of, as the existence 
of a separate muscle attached to the lower eyelid in this aiirmal, 
would form a remarkable cxcejilion to the other inunimalia. 
—Another scry remarkable appi'nr.ince is presented by his 
tongue. Beneath the tongue proper, it I may so call it, which 
is somewhat like that of die cal, but not rough, is another 
tongue, white coloured, narrow, and very sharp-iKimtcd, wdiich 
he projects along with the former one when he cats or drinks, 
though be has ajiparcntly t’lc iwwcr of retaining it within his 
mouth when ho chooses. I have not seen any particular use to 
which he applies it , but from its sharpness it would sjppear as 
if it was formed for puncturing soft fruits, which he is very 
fond of, and which, no doubt, form prt of his food in his na- 
tive woods. Perhaps it may Ik* calculated for catching insects, as 
he cats grasshoppers, spiders, &c I have never seen it project- 
ed alone, however,, but always iu conipimy with die other. It 
is somewhat singular that thi§ double tongue lias escaped the 
notice of naturalists, and even < f Sir A. Carlisle. The index fin- 
ger of the posterior es-tremity is fiiruishctl with a sickle-shaped 
daw ; all die otlier fingers have flat nails— Small birds, soft 

fruits, such as the plantain, are his favourite food. Rice, Sugar 
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and oranges^ he is also very fond of When an orange gi- 
ven to him has been at all hard, 1 have seen him much puzzled 
how to extract the juice. On such an occasion I have observed 
him lie all bis length on his back in the bottom of his cage, 
and grasping the piece of orange with both bands, squeeze 
the juice into his mouth. Mr Vosmaer mentions the animal he 
had in his possession as being fond of dry biscuit ; that, when 
moistened with \iater, he would not touch it; and that, when 
water was presented to him, he smelled it, but would not taste 
it This is all at variance with the specimen in my posses- 
sion, Dry bread or biscuit he will not touch; but when moist- 
ened with water, and dipped in sugar, h6 eats it very readily , 
and water ho also takes grcMidily, lapping it as the cat does. 
—His fapcos arc rather ^icculiar in their form. They are very 
hard oval jicllets— very much tapered at the extremity last dis- 
charged, and sometimes tapered off to a long thread, an inch or 
two in length. He is very slothful, and extremely slow in his 
motions. During the day he sits on his hinder parts, close to 
the bars of his cage, rolled up in the form of a ball ; his heaft 
in his breast, and grasping the bars of his cage with his poste- 
rior extrciniticb, which arc brought up close to his belly In 
this position he will sit and sloej) during the whole day almost, 
if not disturbed. When he climbs, it is in a most methodical 
manner. lie first lays liold of the branch with one of liis fore 
paws, then wkh the other, Wlieii he has obtained a firm hold 
with both fore paws, he then moves one of his hinder ones, and, 
after grasping firmly the braneli with it, moves the other, never 
quitting his hold with his hind jiaws, till lie has obtained a se- 
cure graap with his fore hands When irritated, he makes a 
shrill plaintive cry, expressive of much annoyance, and bites se- 
verely if lie can reach the offending substance. Wlien irritated 
mucb? I have seen liim dart his body forwards, in order toseive 
with his teeth the finger or hand of the person annoying him , 
upon such an o(*casion, howeviT, it was only his trunk that inov- 
|jp[S-his posterior extremities wor^ all the time firmly grasping 
flit' substance on which he stood, and he seemed to make tise of 
them ds levers, by which to increase the force and celerity of hi«4 
motion... 
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NEW PUBLICATIONS. 

llhufiraiiaiis of* ZodU^y^ being representations of New, Uare^ or 
otherwise remarkabJe subjects of the Animal Kingdom, drawn 
and cohnred after Nobnre, with Descriptive Letter-Press^ 
By James Wilson, Esq. F. R. S. E-, Mcanber of the Wer- 
nerian Society. Blackwood, Edinburgh, — Cadell, London. 
No. I. Atlas 4to. 

OKNERAi. taste for the pursuits of Natural History has been 
very rapidly developed within these last few years, Enterprizing 
and intelligent naiuralisls It ^vc arisen in almost every quarter 
of the world, by whose observations a great advance has been 
made towards an exact knowledge of nature. The splendid 
writings of BufTon were perhaps the first to excite a general in- 
terest in this delightful study — while the order and harmony 
whicli the classification of Linmeus bestowed ui)on the apparent- 
ly confused and almost endless variety of subjects, greatly con- 
\rihuted to augment the nunil)cr of zealous amateurs. These two 
men may be looked upon as tlie great lights of the science of 
nature in modern Umes The first, by bringing a grea;pr por- 
tion of that emphatic and original power of mind, called Genius, 
than had ever Ix’forc been applunl, iii aid of Zoology, i*elievcd 
the science from tlic undeserved opfirobriiiiii of being regarded 
as the pursuit of inferior capacities, and, by embodying his 
thoughts in language as attractive and brilliant os had ever been 
employed to give utterance (o the workmgh of the human intel- 
lect, he gained many proselytes among those who had hitherto 
viewed the science, and all barren technicalities, with coldness, 
if not disgust. Tlic second, by his close and cautious observa- 
tions, and that peculiar and instinctive tael, by which, in the 
darkness which then pervaded the science of comparative ana- 
tomy, he may be said to have predicted many of those most 
beautiful analogies of the animal kingdom which later observers 
have demonstrated, bortlowccl*a clearness and precision of outUne ' 
on the views of the nalurahst, whii h can ne\ei more be effaced 
from the picture of nature. 

The desi*rvedly jxipular system of Linnaeus, though it not 
profess to be a natural raelhoil of classification, actually is so in 
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man; of its parts ; for it nm^ be admitted^ t)iat the grekier 
proportion of his groups arc exceedingly natural, and well 
pos^p He always had natursd affinities in view ; his ahn 
ing constantly to place gciKra together in a certain allied pro- 
gression, as far as iheu relationship could be ascertained * la 
regard to the excellence of the geneia themselves, their con- 
sonance with nature is rendered still more evident, by the large 
proportion of these winch Cuvier and Latrcille, hci\c retained as 
leading generic divisions in their recent woiks certainly the most 
skilful approachc'^ which have been made towards the esta- 
blishment of a natural s^stcm lanii.ru*^ was probably await* 
of the extreme difficulty, or lather, we should sa), the uttei 
impossibility of a perfectly natural an *mgcinent, for he con- 
fesses, in bis Philosophia Botanka^ his inability to define the 
great divisions called oidin^ on account ot then being so con- 
^^nected with eacli other, by sevcial points of affinity, as to form 
a map, rather than a linoai senes I'he observation may be 
applied with e(|ua1 truth to the subjects of the animal Ivingdom 
Certain species arcjiroujied togctlui by siuh analogies of foim 
and stiuclurc , as u ndc r their mutual resemblanc es apjiai ent, e\ cn 
to an ordinary obsenci. To these gioups, the name of Natural 
b'amilics has been applied — ^biit, that no gcncial system of ai- 
ratigement exists in nature, by which the various genera nin^ 
be made to follow each olhei, like the senes of links in a Itneai 
chain, is evident, from the discoidant, c\cr varying, and very 
arbiti ary methods cniploved, even by the most accomplished 
naturalists of the day We must therefore rest satisfied with 
such a system as presents the objcctsof Natiiial Ilisloiy in con- 
veniently arranged groups, the component parts of each of 
which liear a lomsKlerablj resemblance to each other, without 
seeking after what is unattainable, namely, the e^-tablisliment 
among these gioups of a perfectly natural and well graduated 
sequence 

So^/time aftci the death of the gieat Swedish Naturalist, 
his interna Nalunp was rev ised and i epul lislied by Dr Gmeltn 

ast addition was made to tlic number of sjiecies, but as many 

Sep Sir J E Smith's observations in the Supplement to IheEncycbps^a 
Siituimc^) vol 11 p sal 
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of tliBae Avere repeated under three or four denominati0n$/^iu^> 
^^orditlg to the discrq)ancieh which*they exliibitcd as the resuh^^ 
of adherence in age, sex, season, or locality, this additbn to the^^ 
kingdom of nature in many instances, ratlicr wniinal than/ 
real. As, however, the disciples of the Linnean scIkwI were 
numerous, wherever the science of Zoology wa^ successfully cul-, 
tivated, and as the 18th edition of ihe Systeina Nafurce (that of 
Gtnelin), was, if not the most complete, at least the most com- 
prehensive, which llicn existed, it wa^? almost universally adopt-* 
ed as a standard w'ork, by the knowledge of w^hich the subjects 
of Natural History Avcrc to be ascertained and arranged. This 
general adoption of the Gme' nian system, lias been productive 
of the greatest dihailvautages, and its abiding influence continues 
to propagate error, and pervert the truth. His ignorance in 
Ornithology w^as remarkable, and the confusion which resulted 
from it has not jet been dispelled*. His chief blunders arose 
from the want o(* attention to the sexual characters of the species, 
and the peculiar marks which dislingiiisli the young, the adoles- 
cent, and the ma^uic of both sexes, and from his entire ignorance 
of that double moulting which takes place so extensively, especial- 
ly among the shore and Avater birds. In short, eATry^ thing 
which fell in his Avay, which difleml in any respect from the 
dc?criptions contained in th(‘ 12ih edition, was inserted a.s a new 
.species; and he thus undeservedly gained the reputation of 
having more widely extended the field of observation, than any 
of his coteinjK)raries. The term S/fstema Naturw, associated as 
it was in the minds of all with the Avonderfiil accuracy of Linna?us, 
served of itself as a kind of passport to his blunders. 

The chief inconAcnicnce which has sprung fi*om the system 
of Grmelin, is this ; his specific names haAing been adopted both 
in numerous systcinatic works, and in such books of Voyages 
and Travels as related, cither diiectly or intfirectly, to the pur- 
suits of Natural History, they have become so associated w'ithaV- 
mosl all the older species, that it is imjxissible to illustrate clear- 
— 

* We regret to observe, that, in the re(tnl ropublicatioii of Dr 
Synopsis, under the title of a General History of Blnlb, Ibough some additions 
iMve been made to the onguial text, hcarcely any alterations or corrections^ 
have been attempted, so as to place the work upon a lov^l with thcamproi ed 
and extended condition of the science. ^ 
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ly the history of any of these> witliout collecting Hcgeihei^ hU* 
idout>le and triple synonyms'; and thus that space which might 
otheriKrise be devoted to a more extended description of specte^, 
or to general observations on their habits^ and economy, is ne- 
cessarily occupied by an uninter(>sting^ and, in itself, usel^s list 
of erroneous specific appellations. It would therefore be ad- 
visable, now that the true distinguishing characteristics of the 
fipedies are so much l)etter known, to cease referring to his utt- 
' liecessary multiplication of names^ unless when the detection of 
further error renders such reference necessary. By this metOis 
systematic works might either be presented in a more portable 
form, or space would ))e aflbrdcd for a more extended description 
of such variations, as fomi the links of those eoir-ecutive changes 
of character, which sometimes so beautifully distinguislK while 
they connect, the young ainl adults of iniuimerablc s|Kvie'«. At 
all events, it appears to Ik* quite unnecessary to perpetuate the 
record of palpable error, on the ])art ol any one obst'rver, when 
the truth has not only been ascertanuil, «n)cl demonstrated, but 
universally adnutted 

The inconveniences arising liom a too ngid adherence t4) a 
defective nomenclaluret have been increased rather than counter*- 
balanced, by the misdirectul acti\it} of those, who, mistaking 
alteration for amendment, have pursued an opjio&ile extreme, 
and fallen into a more glaring error. Leil on by the prevailing 
spirit of innovation, many modern w riters on zoology seem to 
have imagined, that, because luimerous errors existed in the old- 
er systems, all that thc) inherit ahould dissolve;"' and that, to 
remedy the evil, nothing short of a radical change, both in name 
and nature, would suffice In several instances, however, the* 
object has certainly been very ingeniously attained by a more 
tumple process, for, by a careful adoption of new terms, and a 
strict adhcTcnce to well known and long established principles, 
an air of novelty has been thrown ovei many a fair fabric, the 
|0lS>stantial materials of wJiich are indeed of sufficiently ancient 
^origin. All this would be amusing enough, if theic was no ma» 
licc mingled with their weakness, but it is rather too much to be 
told by those who owe every thing to his past existence, (for 
^'had he been alive now, it is scarcely to be supposed that their 
nOtnefii would ever have been bruited in the ears of men), that 
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l^ipAsetas was entirely ignorant of the pliilo^phy of mMuite T 
It Woul4 be Well for nature, by which, we presume, the . 

philosophers mean to express the works of their Creator, aiM^^ , 
the ^mirable laws by which these are kept sustcuned and 
ordinate, if such another observer were alive at this time 

So great, however, has been the impulse given to Natural His^ 
tory since the commencement of the present century, chiefly in 
consequence of the progress pf geographical discovery, that its 
field has l)een most wonderfully extended. To take, as an ex-* 
ample, the subjects of Entomology, which, in the time of Lin- 
nmus, that is to say, about the year 1766, amounted to SOfiO, 
(among which were included many animals not correctly define- " 
aWe as true insects,) are now calculated to exceed om hundred ' 
thoUfSand^ As the increase in tlie other classes has also been 
great, though not proportionate, it vill readily be conceived 
that the system of Linniciis required, us it certainly admitted of, 
such a modification as would fit it for the roaqition of a more ex- 
tended dominion. In Entomology, consc^qm^ntly, we find that 
Iris orders have beefi preserved almost entire by the first natu- 
ralists of the present day ; while, in legard to the propucty of re- 
taining as much of the Linna^aii system as possible, every 
brancli of the science, we bav c tlie following testimony from the 
|Xjn of the Baron Cuvier. Je conseille neaimioins, quand on 
nommera Ics eapeces, dc n’einpluyer que le substaiuif du grand 
genre, et le nom trivial. Le.s noms de sous-geiires ne '>unt des- 
liii<5s qu*‘a boulagcr la memoire, quand on voudra indiquerecs 
subdivisions cnparticulier. Autreinent, com me Ics soust-genres, de- 
ja trcs-nmltij)lies, se multiplieront beaucoup plus par la suite, k 
force d'avoir dc substantifs a relenir continuellcmeiit, on sem ex- 
pose a [lerdrc les .ivantages de cettc nomenclature bmaire, si 
hcureuseiucnt iniagmee par Limiseus. CVst pour la mieux consa- 
crer que j^ai demenibre le moins qu"il m’a ete possible, les grondU 
genres dc cel illiistre reformateiir dc Ui science. Cetait non scule- 
ment un egai*d que je dev aib a la memoire de Linnaeus, mais 
eVtait aiissi une attention n^essaire pour coiiscrvcr la tradition 
et Pintelligcme mutuelli* de» naturalistes dos difleren^ pays.’' 
We conceive it to l>o chiefly owing to the frequent and unneces- 
sary changes now alluded to, that so many obstacles h^ve as yet 



S 04 ScUntyk h\UUig€iiC€\-^Nm Pt^bluatiom* 

opposed themselves to the formation of en elementally introdue'^ 
tion to Natural History upon a permanent basis, ilri whiqh the 
facts of the science shall be presented in a popular, and, at the 
same time, philosophical manner That no such introduction 
exists, is to bo regretted as detrimental to the progress of sciicnce. 

In the absence, however, of such a work, wc bail with plea- 
sure the appearance of the publication, the title of which is pre- 
fixed to our present obsen ations. Its object, as the author states 
in his preface, is to combine the precision of a saentific trea- 
tise, with the more excursive and ogrccable character of a po- 
pular inibcollany, and by aioiding alike the \aguenessand inac- 
curacy of the one, and the ropulbue dryness of the other, to gam 
the favour of both classes of reader',, by a faithful and conse- 
quently an interesting exposition of one of the most beautiful 
and certainly not the le*ast im|X)itant of the natural sciencos” 
He further remarks ; By a judicious and varied selection of 
subjects from the different classes of the animal kingdom, acconi- 
pamed by a history of their liabits and modes of life, it is hoped 
that, in the course of not many jears, sue If a repiesentatne as- 
semblage may be brought together, as will seivc to cxemplifj, 
in a novel and interesting mannei, the numtrous tubes of living 
creatures, of v\lnch the great family of natiiie is comptiscd,’" The 
work has be< n established, as tlie vignetteon its title page implies, 
in immediate connection with the museum of our rnncrsily, and 
chiefly for the purpose of illustrating the rare and bi autiful objecth 
which it contains We have no doubt, however, that,fn)m thesu* 
perior style in winch it has been brought out, and which, we are 
happy to saj, reflects the highest credit on .dl concerned, Mr Wil- 
son's ‘‘ Illustrations of Zoology" will be welcomed by the natuia- 
listsof these kingdoms as a highly v aluable me dium, through which 
to communicate coloured representations of w hatever objects may 
henceforw'ard occur in any department of Natural History , of pe- 
culiar interest from their novelty or beauty Although the col- 
lection of drawings already in the author's jiortefolio, is of great 
value from its accuracy and elcgan<}c‘, we understand it to lie his 
intention to leave the work open for the reception of whatever 
communications may be made to him, ac‘eompanied by faithful 
jportraits of the animals described. In the furtheranee of his de- 
Stermiimtifou to illustrate the animal kingdom, in a more eflicient 
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manner thaa bai^ ever before been altenipted in Uns country, he ^ 
has s^bured) in mldition to his dwii shill as a draftsman^' 4;he iid 
of several of the first animal painters in Great Britain ; and, lie ' 
has also been fortunate in gaining the co-operation of many disg 
tinguished amateurs of science, whose collections of drawings eS* 
pGcially, have been long known, and duly prized* 

The first number of this elegant work, contains, Ijf, a repre- 
sentation drawn from life, of the Puma, or American Lion (Fe- 
lis cmcohr)^ now in tlie menagerie of the Museum ; 2d, two 
views of that beautiful little hawk, the Finch Falcon of Bengal 
{Fako cocrnlcsccns)^* the smallest of all the dteipitrine birds of 
prey, from the specimen in the Museum ; 3d, the only adequate 
likeness which has }ct been g.ven of that rare and recently dis- 
covered and very beautiful Gull, the Larns Sabiniy likewise from 
the Museum ; ancK 4/A, the upper and under sides of that most 
magnificent production of the insect world, the Great Owl Moth 
of Brazil (Nociua c rebus sfriv). from Mr Wilson’s own collection. 
The letter-press presents the generic characters and specific de- 
scription of these creatures, and is rendered more valuable, by 
many general observations, written with much elegance, on the 
manners and modes of life, which distinguish the orders and 
tribes to which they rospccli\oly belong. n 


List of Patents ffranfed in Knffland from February 8. to 
May\% 1827. 

Feh. 8. 'I’o Sir Wj i i iA»f (''oN''.aE\ i , oi Cecil Street, Straml, tor a new 
Motive Power. 

12. To Wii 1 1 AM Si iiAi JON, of Lxiiielioiise, engineer, for an improved 
app4iratus foi heating air by mcaiih of btcam. 

14. To Gfouol Prut, of the (Ud City Chainl>ers, Bisliopsgatc, for cer- 
tain improveinentb, communicated from abroad, in Copper and 
j, other Plate Printing. 

20. To Philip Jacob Hliscii, of America Square, for Improved Ma- 
chinery for Spinning Cotton, communicated from abroad. ^ 

To Wii LIAM lir.Ni'CKr, of Deptford, in behalf of M. W. Pesca- 
'TORI of Luscemburgli, Jbr a Mucliiue for Crusliiiig Seeds, Ond 
other oleaginous bubslanocb, foi the piirpose of cxtraetlag oil 
therefrom. 

To CiiAniCb Bahwcll Coles. Late of Duke Street, Manchestei* 
Square, Esq. and William Nicolsok, of Manchester, q^vU ciigi* 
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Fejb 'to WkXiJLijUt J&Fi'FRiEj, of laoodoii Sii€et> llailidiSb, bms dii8»m« 
9ittiiUE«r,foi Improvements in CalcuuTigot Uoasting and Smelting 
or Exiractmg Metals fiotn Ores, &.u 
To Pis.it nr EnAnn, of Gnat Mirlboiough Street, muaiesl xMtu** 
^ ment makex^ for improvemtntb m the lonstruction of Pxauolbirtes, 

Lommumcated from ubxoad 

^ 1 o AtiotTbTus, Count de la Garde, of St James’s Square, for a me- 

thod of making P<ipc i fi om the ligneous parts pi oduced from ceriatn 
textile plants, in iht piottss of prep u mg them by the patent ru- 
ral mechaimal hiake, and which substances arc to be t mployed 
alone, oi q^ixccl with othei suitable matcnals, m the manufacture 
of pi]>er 

lo William SMxrn, ol Siieflitld, ioi an impro\cd method oi muiu- 
faituiuig CiitUn, and othn irticlcs of Haidvate, bv nicans of 
Rollers 

Mai» ^ loJosiiiiT Ifdsam, of Bimunghnin foi purifying Ooabg is b\ 
means not hitherto used * 

10 lo Jo\ viUAK Li CAS and Hi vr\ I an<\\K, both oi Mincuig lianc, 

for an iinpioied process foi dressing ot PadeU or lough Hict 

17 To Samuit Wlii man U iuouj, of T‘’’pp€r Ktnnmgton Lane, gm- 
rev, tnginctr, ioi iinproieimnts in Mar him iv for making Metal 
Sirens 

22 Jo 111 NJAMis Uoifif, ol Luiniitls Inn I sq tor hw Diagonal 
Pioji toi ti iiislcrrini, pcrpiiidiiul ir to lateral jircssun 
lo J vMLs Sn n liu ol Stun Mretl, Bidlord Square, pianofoite- 
makcr, foi iinproi cnients on l^aiiofoites and in the mode of sti llig- 
ing tUt sim*. 

1 o d vMLs Weioo MA>, oi Piu idillj pci t micr, for his improvemenls 
on sba\ nig and other blushes 

lo J \MLs PrBKiNs, of J ltd atrccl, engineer, foi impi ovcincntfi m 
the lonstruction of Steam-ciigincs 

27 To kmsiims 1 BANki IV Mohs of \shlntxtoii lIouHis Putne> 
Heath, Suriey, Tsq who, in lonscqucm t of a cummunuation made 
tohimbi afouigiier lesiding ibroad, iiid of dise oi cn >s by hunsqlf, 
IS in possession of eertun impieMeincntH in preparing Im Smelting, 
ind in Sniilting Ores, and other subsUnces, containing certain 
metals, or in cxti acting such metals from such ores and substatic'ea 
Uo Mattuiic Bi sif, of Dalmonach PnntficM, near BonhiUynqpr 
Dunl)a)ton,Noith Bntain calico pnntcr,forcertaui improiemontb 
in Machined, or Apparatus toi Pniitmg Cabco, and other fabnea. 

11 roBiNMTi WoDtnoi J, )f Manchester, Lancashire, maiiufkc^ 

turc],foi cc^tiin l*joie«ics aqd Vp^iaratus foi printing and pi e- 
^ paring for m tiiiifu tuu i tins cd linen, cotton, »ilK, uoolIexKor an^> 

other fibious maUnals 

April 4k I o Hi iCKY AsruA\ SroTinRi,ol the city of Bath, founder, for 
< < rtain improi cmentsj on or iddiUons to Plouglni 
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April 4. ToMobv Patebsob l(£iD,i»mbant iiiidinaouffttatir^itlti’ll^ 
for ap improvement or improvements on Povrer.XiOOms, fctf 
Ing clotli of various kinds. ' ' « V 

To JosBeif Ti!.t, of Prospect Place, Parish of St Qeorg^, South- 
wark, Surrey, merchant, for improvemenia in the Boilers used fhr 
making Salt, commonly called Salt-pans, and in the mode of ap- 
plying heat to the brine, communicated from abroad. 

5. 'fo Kuwabb Cow PE a, of t1a]diam-road Place, Parish of St Mary, 

« lAinbcth, Surrey, gentleman, for improvements in Printing Mu- 
sic. 

9^ To James Suvni Bboadwood, of Clreat Pulteuey Street, Golden 
Square, parish of St James's, Westiynster, Middlesex, pianoforte- 
maker, for certain improve nicuts in Grand Pianofortes. 
sS4. To Jaaies AVuitakei*, of tVardale, mar Boachdale, for improve- 
ments ill ]\Iiu liiiicry for Pressing Carding^, from woollen or carding 
engines, and for drawing, Si ibbiiig, and spinning wool and cotton. 

To GEOBCii CifuiKt, of l.yoiih, now leaiding in P'cmhurch Street, 
loom, &c. niiinufacturt r, for iinprovoments in JVeaving Machinery. 
2K, To M. W. li^WHLKcn, ol I^oiiun Street, Goodman’^ Fields, for im- 
pn>venient in lU^lining Sugai. 

To J. A, Beiioi las, of Great Waterloo Sliect, Xjamlieth, for a De- 
tached Alarum AVatcli. 

To if, l)\ws, ol‘ Murgaiet Street, Cavendish Square, for improve- 
ments on Cli«iir«», or nuu'hines calcuiated to nu-rease oaae and com- 

To T. Bhkdfnoack, of Hirminghani, for improvements In Bed. 
t leads. ♦ 

To B. SoMEtts, ol' JLingfonl, Somerset, M. D. tor his improvements 
in Furnaces for smelting. 

T. AV. Lucxirii, of Bath, for his iiiiprovenieiit in the manufacture 
of Brushes, and materials ajqilicable thereto. 

^ To H, ICnjgiit, ot* Birmingham, for a inatliine for abcerUining the 
attciulunce to duly of unv Watchnidii, Workman, or other jierson, 
also ap]ilicable to other p’ir|K)scs. 

'fo JoiiK MAttuiiBY, Ksq. of Cecil Street, Str.and, for improve- 
ments communicated from abroad, in the Uectiiieatiuii of Spirits. 

May iu To J. Bhown and AV. I). Champion, of Bridgewater, Somerset. 

for u (\)nij)o.sition or substance which may be moulded int<» bricks 
or blocks foi building, and also made a^iplicatde tor ornamental ar- 
chitecture. 

d. To D. Bj:k’xi.£\, of JOcclc'*, 1 iimca^hire, Jor an impioved i'arriagL- 
AVheel. 

10. 'fo T. P. Co(i(«iN, i)f \\ ardwoith, iieai DoiiCiisler. foi .i new oi im- 
. proved machine foi the I Stirling of (« rain. 
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To Matthew Bu8H,of BalmooAch Trinti^cld, near Botthill, the 
, nei^^hbourhood of Buubarion^ North Sfritain, calico prSnter, for 

certain improvements in machineiy or ajtparatua for Printing 
Calicoea, and other fabrics.** 

30. To MoETojr ■\VlL^lAM IjAWhejicr, Lemon iStreet, G^iiAan*a 
Fields, county of Middlesex, sugar refiner^ “ fw an imptwoment 
in the proccsb ofllefining Sugar.*' 

To AVitLiAM Wits;oT Ham, of the city of Baltimorci United 
States of America, at present residing in the city of Weshrtinater, 
county of Middlesex, attorney-at-law, for a communication made 
to him bv a foreigner residing abroad, “ of a flew invention of an 
Engine for moving and propelling ships, boats, cariiagea, milia, and 
machinery of every kind.** 

April 2. To John Oi-dham, Of the city of Bublin, gentleman, for “ certain 
improvements in the construction of Wheels, designed for driving 
machinery' which are to be im]>elleil by water or by wind, and 
which said improvements ore also apjdu able to propelling boats 
and other vesheU.’* 

X To Thomas How and, of New Broad Street, in the city of X^ondon, 
merchant, ibr the conslriiciion of a new Engine for giving int»* 
tion, by tlie expansive powci of the vapour of liquids (parUcuhtrJy 
Mich as evaporate at a low^er tcmjierature than water), comprising 
a nevr method of condensation of vapour or elastic fluids, and which 
engine the iietitioner intends to denominate a Vapour Engine; 
which invention he lielieves will be of general benefit and ailvan- 
tage, by aiTording very important improvements in giving motion 
to various kinds of macliinery.’* 


May 7* To John Paterson III id, merchant and manufacturer in Ote<gn»w, 
for “ an improvement or improvements on Power Looms for 
weaving cloth of different kinds.’* 

To Joseph Tilt, of Prospect Place, in the parish of St GeOxge. 
Southwark, in the county of Surrey, nicrchint, for a comtnunU'a- 
tion made to him by a foreigner residing abroad, for “ an inVen* 
lion of certain improvements in the Boilers used for making salt, 
<*ommoiily caUed stilt -paiib, and in the mode of applying he^t to 
the bnne.’* 

21. To Chauf-ls Bahwell Coins, late of Duke Street, Manchester 
Square, in the county of Middlesex, presently residing in the dty 
of Paris, France, Esq. and William Nicholson, of Manchester, 
in the county of Lancaster, civil engineer, for a communication 
made to them by a foreigner residing abroad# “ of a certain iwen- 
tlon of a new method of constructing gasometers, tut xnfMhlnns or 
apparatus for holding and distributing gas fur the purpose of illu* 
motion.’* ' , ' * 

JuW a Claiare, of Market Hathorou^^hi ihh of Lei- 

^ i9setor,mipttaodwmtedmanufiictisr0r, 



THf- 


EDINBURGH NEW 

PHILOSOPHICAL JOURNAL. 


Biofrmphwil Memott Dr Jotzva Read lo the 

liistilute of Fiance. By Duron Cuvirii. 

Cti’NIliimln, 1 luie to-day to prchcut you with an account 
of the life and writings of Dr Joseph Priesllev, an English 
ckTgyinan, who w'as born at Field hc.«l, near Bristol, in 1728, 
and died at Philadeljihia in 1804. Ilis great disco\ cries in 
physics procurcnl him the distinition of being named a foreign 
associate of the Academy of iScicnces of Paris; and the Insti- 
tute hastened to confer n|)on him the same honour. He was 
als*) eonni'cttd with most of the learned wwietics of Eiirojx?; 
*, and the hom.igc w hicli I now render to him, has pTliaps aJ- 
I'eady been rendered in more than one of its gnat cities. 

This honourable unanimity will apjicar so much the more 
cni*ouragiug to the lovers of si-ience, and will so inncli the more 
prove to them the irresistible influence of real merit, that the 
person who in this case* was the object of it, used no address, 
and employc’d no management, to procure it : that his life was 
entirely polemical ; that he always scenu'd to delight in com- 
bating tlie most predominant opinions, and that hi' attucki'd 
the interests dearest to certain classes of men. It is true that 
this excessive ardour in main^ning liis opinions exi»osed him 
to implacable hatreds. He was long the object of every kind 
of calumny, and more than once the lictiin of atrocious perse- 
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cutiom. A ^pxxhtCt e»r»g^ by (be feJ^ reports of hi> ene« 
inies, <le8trtiyed ift a siugle day the fruit of the whple labour of 
his ; and it was only by banishing himself from his native 
country^ that he escape the fury of his persecutors. But 
when his fellow-citizens seemed to abandon him, several uatkms 
hastened to offer him an honoiU'aWe asylum ; and, at this very 
moment, when, in a country at wai‘ with his, the principal lite- 
rary institution of France pays* thiough me the last and melan- 
choly tribute wliich it owijs to aD its members I see in this as- 
sembly several of those Mhom lie has mnbated, joining as it 
were their voice to mine, and, by their generous concurrence, 
completing his triumph. 

Science and philosoph) ha\c nothing to fear from their blind 
enemies, so long as sueli a rewaid an aits the man who may have 
onlai’god the noble ecWice of hiaiiatt knowledge, so long as in 
thus serving humanity in general, genius may burst the shackles 
of local relations, so long, in fiivs as the develoj>enient of new 
truths may induce iis to pardon in then discoverer whatever 
there may otheiwise be in his opinions th*it is whimsical, extra- 
ordinary, or perhap*? evai dangerous; for I emght not to con- 
ceal from jou, that then are of all these kinds among the opi- 
nions of Pniistlo)' 

In fact, his historv will disclose to jou, as it were, two ciiffc- 
rent, I might almost si} ojiposite, characters The one, a cir- 
etimspcc t natural philosojihei , c \amines on!} the ohji'cts that 
come under tlic empire of c»\porienet, tinjilo}.** in his progress a 
cautious and ngorous logic, — allow's him'^elf to cherish ncitbei 
theories nor prejudices, — seeks only «iftcr ihc truth, whaten^er it 
maybe, and almost always discovcis and f’stablishes it in the 
mqtt solid and brilliant mamici Tin other, a rash theologian, 
^^bSindhs with audacioi^ boldness the most mysterious ques- 
tious, — contemns the^bclkf of ages, — rejects the mo&t revered 
authoiiticfe, — eomes into the lists with preconeeiv^ed opinions,— 
sc-t^ks to maintain rather than evamnn them, — and, in order to 
support them, plunges himself* into the most contradictory hy- 
polheses 

Tlie first tranquilly delivers over hih discoveries to the 
mination of the learnt. They are establisliod without difficul- 
ty, and procure for hinji an unchallenged reputation. The lat- 
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ter »uriYT>ond<j biniself with warlike apparatus, arms himaeif i^ith 
leanumg-aud metaphysics, attacks every se<‘t, shakes evay 
jna, and slu»c‘ks the eonscicnccs of all by ttie keenness with' 
which he seems to ainj at their sulijcctkai. I 

It is against the man of heaven, the minister *of peaee, that 
earthly weapons an* employed : it is he who is aeeu.S(*d of ex- 
citing tuitred, of j)rovoking vengeance, of disturbing society. 
The profane philosopher, on the contrary, is res]K»ctcd by all : 
every one admits that he only professes to def^ul tjuitli by rea- 
son ; that he only employs his discoveries for the good of so- 
ciety ; that he uses only mildness and mmlesty in hiswitings. 

Oldigt^tl as I am to dcscni)e to you Priestley as he w^as, it is 
necessary for me to trace him in his two characters, — ^lo speak 
of the theologian, the metaphysician, and ix)litician, as well 
as of the natural philo^oplier. I bhall not, however, mistake 
what my office more partieularh requires, nor forget that was 
the natural philosopher wffio nas assixiated with tlie National 
Institute, and that you ought principally to expect here the ex- 
]X)siti<m of his scientific discoveries. 

It is, besides, pn)bable, that ibis is that part of liis cliaracter 
nhich will most interest Kiirripe and posterity. He has some- 
where said, that, for a lasting reputation, scientific lal>pim. ore 
as much supci ior to all others, as the laws of iiature*are sujx*- 
rior to the organization of s(»cieties, and that none of the states- 
nu.*« who have luJd the rdns of government in (in'at Britain 
can bear to be compared with the names of Bacon, Newton, ami 
Boyle; — an exaggerated maxinu jH.*rhaps, yet one which it 
would have been well had he always kc'pt before his mind ; but 
he is not the first celebrated man whosi judgment lias been un- 
able to sulxlue his jiropensities. 

It is hort, howe\er, of importance to remark, that his para- 
doxical opinions had no influence upon his conduct, and that, if 
we except the misfortunes which overwhelmed him in his old age, 
and of which he was the innoc'cnt victim, the iwents of his life 
were uniform and simple. The catalogue of his works alcaie 
would indicate as much ; and \7licn it is known that he pro4uC0d 
more than a hundred volumes, it will not be expected to findi in 
Jum a man of much general intercourse with society, or that his 
hiatoiy can be any thing more than an analysis of his writings. 
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In early life he had the misfortune to lose his father^ who was 
a tradesman, and who left him in great poverty t but a^rich and 
pious aunt took lum under her charge, and alfbrfled him the 
m^ans of studying languages and theology. After being for 
some time a pastor of the rrosbyterians of some small districts, 
he obtained a situation in a school at Warton, connected with 
^he same sect. He afterwards resinned the pastoral functions 
among the dissenters of Leeds, a citj in the ncighbouriipod 
of tlie place' of his birth His writings in natural ]>hilosK>pliy, 
and his first researches into the nature of the gases, liaviug 
brought him into notice, Lord Shelburne, secretary of state, 
afterwards Marquis of Lansduwnc, appointed liiin as his libra- 
rian, and took him as a tra\elling companion into Franci*. 
and several othei countries. At the end of seven years, he 
left the hou'-c of this nobleman, to settle at Birmingham as a 
minister, and in^tiuetor of vouth. In this situation he remained 
during eleven years, until tlie time of the persiviitious which 
constmined him to lea\e that city, and which iimnediateh after 
determined him to retire to the United States. Such is the 
brief, and yet complete record of tlie events of Ins private life 
The account of liis vuirks is of more imporlmice, and must be 
given at greater length 

Those ct Inch ho first published wt*ri devotwl to instruiUoii. 
His earliest production was an Eiighsh graininai which i^ still 
used in many schools in (Jreat llntani His historical and bio- 
graphical maps, presenting to the eye, in a convenient form, the 
rise and fall of each state, witJi the age of those celebrated men 
who flouribhetl in it, deserve to be generally introduced -f-. Uis 
lectures on history indicate all tlie views, all the varied know 
ledge which it is requisite to jws'^ess, in ordt»r to study with 
advantage the revolutions of nations. Tliose on oratory and 
criticism arc cj^idered as excellently adapted to be put into 
Ae hands of tnP^young J. It was also in the same didactic man- 
ror that he wrote his first works in natural })hilosophy, his Hiv 

• Printed in I76a and 17 C 8 . He added to it in 1772, Obbervations for the 
use of those who are advancing m the language, and Lectures on the Theory 
uf Language and Umvcisul Grammar. * ^ 

t New Map of Histoiy, and Map of Biography, I7<>f>* 

} Course ot TiOciurcs on t)iat4^' CutUisui, 1777 » 4ta 
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tory of Electricity, that of Optics, and his Elements af Per- 
spective** 

The History of Electricity had the merit of making its ap- 
pearance at an interesting period, when Franklin had just thrown 
a most brilliant light upon this beautiful bran< h of natural phi- 
losophy, and made the boldest application of it It presented a 
clear and accurate account of all that had been done in that de- 
partment of wieme , and Ix^iiig translated into several languages, 
began to extend its author’s reputatitn abroad. 

But abandoning the irksorai labour of unfolding the disco- 
veries of others, he lost no tune to place himself among the ori- 
ginal disujvererih in physics It is b} his uiquincs mtcU^e dif- 
ferent kinds of gasesythathc has especiallj mcriteS Mr title, 
and erected tlu most durable monument to his fame f 

It had long lieen known, that scveial IkkIus allow air to 
e^ape fiom them, and that otheis absorb it under certain cir- 
cumstances It had btvn remarked, that tlu air of sinks, at the 
bottom of wells, and that which uses from liquids lu a state of 
feimentation, extiuguislie** light, and desti o} s organic beings It 
was tilso known, that a light gas exists in mines, rising most 
commonly tow.irds the roofs of subterranean \aults, and jomc- 
times taking file and piodutmg great explosions The forraei 
recent d the name of Jnedan^ the latter ihat of 
at) They are tin 'same as tliose wIncJi wt now ciill iatlmAt 
atid gaSj nx\dlnj(bQg(ti gas Cavtncbsh cltleimimd thtii speci 
fie iriavitics Black disLOtcicd that it is the iivd air which ren- 
ders lime and the alkalies cffcivcsccnt , and Btrgmann was not 
long in dttcKling its aud (juaht} Such was the extent of know. 

* Tht Hisloi> xml picstiil stxte ol Llcttnutv, lomlon, 17<>7 and 1770, 
4to it ha< been trinshud intu 1 icntli b> Brisson ? ins, 1771, 2 'ols 12imi 
— Tlie history and present slate of Hit disco\ tries rel luvc to Visum and Co- 
lours, London, 1772, a-vols Ito— Familur Jntioduction to the Thcoiv and 
PractUL of Pcispcctivo, 1771, 8vo — lie also pubiisheil u Punihar Inltoduc- 
tion to the Study oi Jblttinutv, 17^8, 8vo 

f £xj[)crunents and observations on tht different kind^ of (liseh. The 
first volume appeared in 177d, tht thud and list in 1779 This wcvrk was 
continued, ijndcr the title oi Expenment and Observations lespectingva- 
ilouB branches ot Natural Philosophy, 3 \ols H\o, the last pubhahed in I 7 B 8 
at Birmingham The w liok cit translated into b icm h by Gibelin, in 6 \ ob 
lOmn Pnnft 1775 to 1780 '' * 
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lenjgc in thi& department of t^dence^ ^hen Pneatley took up the* 
subject^ and treated it with great suecess 

Happening to lodge at I^eeds near a biewery, he bad the cu- 
riosity to examine the air which exhales from beer in for- 
and the dcletciioiib powei i\ith which that air ope- 
rates upon animals, as will as its efli c t«upon the ilame of candles 
His imc&tigations haMiig afforded liiin sti iking lesultS, he sub- 
mitted inflammable air to tinulor t\jK‘ninenls. Wiblnng 
svards to determine all tit cut umstamts in winch thm‘ two 
gases manifest themsthes he soon lemaiked, that, in a gieat 
nuuibei of conilnistions, espetiall> in the talcinations of luctals, 
tlic which these operations are peifoimtd is altered m ils 

natu^lllPRW eitlui ij\<(l oi inflammalile an being produted 
Whence his dls(o^er\ ol a thud kind of noMou'^ oil, wjiith ht 
called phlogisiuatid n/Kand nluthw is aftiiw.iuU named a%oti( 
gas 

He mode ubi ot binall aninuls lot tiying tlie jfKMmtiou^ atlioa 
of these difibient ga<tb, and found himself olihged to iiiBict tor- 
tures on sensible beings Ills chaiacUr is well illustiated lu the 
joy which ht exjxrunctd on the discoNcij’’ of a foiiith kind^ 
which freed liun fiom the iiescbsit) of haiiiig nxoinse to these 
cruel means This was whieh possesses the pi o- 

perty of suddenly dnmmshmg tin volume of any other gas with 
wlncli it IS mixed*, nedii> in ihc proportion in whith that other 
gas IS lospirable, and consequently the piojieity also of measur- 
ing, to a certain evtont the dei>rce ol salubnly of difTerent 
alls 

This dibcoiei} guM oiigm to that In am h of natuial philoso- 
phy named Euchomd/i^^ and was of jirmiary impi>rtance All 
the natural ^cience-> were interested in possc-smg such a mea- 
sure, and nicdKUic in paitieulai might ha\<^ been highly he 
nested by it, were it not so difficult to zntioduce scicnufic pm- 
losses into tliepraclice of even the most scientific aits 

Combustion, fermentation, lespiration, and putrefaction, pro- 
duced someUmts fixed air, at other tunes inflammable air, and 
sometimes phlogisticatcd air There were therefore a multitude 
of < aiiM s ( apable of v itidting the air , and yet its punty not being 
aensiUly alu^red during the long period that these causes have 
1>een m action, it was necessary that there should be m nature 
some constant means of keeping up this purity 
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Priestley found this means in the property which he diiscover*. 
ed in vegetables of purifying the atmospheric air during the.^y» 
by decomposing thcJxed air, —a property which is moreover the 
principal key to the whole vegetable economy, and which, joii3t* 
ed to the property that animals have of vitiating tJic air by 
spiring it, led to the fact, which hat< been subsequently more 
clearly developed, that the spring of* life principally consists in 
,a perpetual iranbfbnnation of clastic fluids. 

Thus, bis discoveries respecting the gases opened ||j[Uile a 
new field to the inquiries into living bodies : physiology and 
medicine were enlightened from a source hitherto unknown. 
New rays, still blighter, presently issued from tlie same focus 
Having applitnl the heat of a buining-glass to salts of mercury, 
Priestley had the good fortune to obtain, pure and isolated, that 
respirable portion of the dtmosplicrie air which animals consume, 
v^lncll vegetables restore, and combustion alters. He named it 
deplihglstkaivil oh The oiIkt gases diflerent from common air, 
evtinguishcd lights ; this made them burn with a clear flame, and 
with prodigious lapidiiy: the others destroyed animals immersed 
ill them; in lliis they lived even longer than in common air, 
without re(|uiring its renewal , lluir faculties seemed to acquire 
more energy hi it It was for a moment imagined that ti#s dis- 
covery aflbrdcd a new means of exciting and perhaps of prolong, 
iiig life, or at lca.st an infallible remedy agmnst mo.st of the dis- 
eases of the lungs. This hope was fallacious. Nevertheless the 
dcphlogisticatrd air remaind one of the most brilliant discoveries 
of the ciglUcentli century ; it is the .same which, under the name 
of* oxygen^ the modern ehomisl rcgaids as the most universal 
agent of nature. By it are prodiiccil combustion and calcina. 
tion of every kind ; it enters into the composition of most of the 
acids ; it is one of the clomeuls of water, and the grand reser- 
voir of fire; it is to it that wc owe almost all the artificial co- 
lours wliich we make use of in eonmion life, and in the arts ; it is 
that which, in respiration, gives to our ix>dics/as well as to those 
of animals, theii natural heat, and the material principle of their 
motions ; the energy of the Various .species of aniniaU is ip pro- 
portion to the power of its action upon them ; v^cgctables pass 
through no period of their growth, without its bein^ combined 
or disengaged in them in varioi|s ways:«^in a word, Natural 
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philos(^hy> chemistiy, vegetable and animal ]^inology» have 
scmroely a aingle phenomenon in that range that they can com- 
pletely explain without it 

It ia but a slight bketch that 1 have hete presented of the . 
most remarkable discoveries of Priestley; want of time forces 
me to pass over a multitude which might of themselves fitmish 
ample malerials for the eulogy of any other man. Each cS hia 
experiments henceforth became, whether in his own hands, or 
in tho^ of other philosophers, fertile in luminous consequences; 
and tnm aie still some Ui the number that have not received 
sufficient attention, and which will perhaps one day become the 
germ of quite a new order of important truths. 

His works were rcc^eived with general interest : they were 
translated into all languages ; the most iliustrious natural philo- 
sophers repeated his c\|)enineuts, varied them, and commented 
upon them. The Royal Society, on the appearance of his first 
volume, decreed to him the Copley Medal, whkh is given for 
the best work in natural philosophy, published iii the course of 
the year; a medal of little value in itself, but which England 
considers as the most noble prize that lan be gamed in science. 
The Academy of Paris conferred on him an honour not less 
noble, and ^till more difficult to be obtained, because rarer, 
one of its eight places of foreign associates, for which all the 
learned men of Europe ‘strive, and of which the list, commen- 
ciug with tJie names of Newton, I^eibnitz, and Eeler the Groat, 
has at no lime degenerated fiom its first splendour. 

Priestley, loaded with honours, was, from his characfcnhlic 
modesty, astonished at Ins good fortune, and at the multitude 
of Ix^auliful facts whicli nature seemed to have been unwilling 
to reveal to any but himself He forgot that lier favours were 
gratuitous, and that if she had Jicen so successfully interpreted, 
it was because he bad discovered the method of constraining 
her to divulge her bccrets, by tlic indefatigable perseverance 
vvit)b which he interrogated her, anrl by the innumerable ingc- 
jlous contrivances to which he had recourse, to extort from hef 
responses which ho gave to the world 

Olheis carefully conceal what they owe to chance; Priestley 
seems anxious to attribute to this all the facts he discovered. He 
nemarjjs. with a candour peculiar to himself, Ju)w many times be 
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ha(d mad^ use of diem without pcrceivitig tfaem^ how cKiteu he 
possessed new substances without distinguishing them; anj 
never does be conceal the erroneous views which sometimes Si* 
rected him, and the fallacy of which he discovered only by cx* . 
pDrhnent. These avowals did honour to his modesty, without 
disarming jealousy. Those whose views and modes of proce- 
dure had never furnished them with any discovery, called him 
a mere maker of experiments, without method and without ob- 
ject There is no wonder, said they, tliat, among so many trials 
and combinations, there should be some producti\e of fortunate 
results. 

But those who jwssessed the true spirit of philosophy were 
far from being the dupes of these interested criticisms. They 
knew by how many efforts those happy ideas are always elicited, 
which lead to and regulate all the others; and the men who, 
after having had the good fortune to make great discoveries, 
have taken pleasure in incieasing our admiration by the beau- 
tiful light in which they have placed them, entertain no hostile 
feelings towards those who, like l^nestley. ha\e preferred ac- 
celerating om enjoyiuenl, by presenting their dis(o\eries as ra- 
pidly as they ha\e made them, and by mgemiously tracing all 
the windings by wlnth they were led to them This wa* the 
effect of his manner of writing His book not like a regu- 
larly constructed edific(>, a scries of theorems deduced succes- 
sively one from auothei, as they might ha\e liceii conceived 
in the eternal mind it is the simple joiinial of his thoughts, 
in all the disorder of their sui cession. Wc sec in it a man who 
at first walks groping in a dark night — who spies the smallest 
glimmerings— who seeks to bring them together cand reflect 
them — whom fallacious and transient hghts sometimes mislead, 
but who at length arrives at a rich and extensive region 

Should we Inive been grieved il the great masters of the human 
race, the Archimedeses and Newtons, had thus made us the con- 
fidants of their genius Newton, on Ik itig asked how he had ar- 
rived at his grt*al discoveries, replied, b\ thinking long upon them. 
What pleasure would it have^afforded us to have been made ac- 
• quainted with the long series of thoughts from which at length 
sprung that grand conceprion of Newton — that thought, which 
is, so to speak, even at the present day, the soul of all Ms mic- 
ccHsors ! ftis books have made us acquainted with the ixiwersof 
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nature ; but it would only have been by eccing IuDeI t{mgin ac- 
tion» that we should faaye truly known* die moat beautiftd of all 
the worke of nature, the geniub of a great mem. 

It must not, however, be supposed that FriesUey^ dhacoverlea 
were all perceived by bim&clf, or that he was able to devdope than 
in his book as dearly as wc distinguish them in it, and as w^ would 
at the present day dcvclope them. When he made these discev 
varies, however, he vas not aequauiUKl with any other chemical 
theory than that of Stahl, which being formed from experiments 
in which the gases were of no accouui, could not embrace them, 
and still lest> fi^resee all their phenomena. Hence there is a sprt of 
liesitation in his principles, a kindof cmbairassment and Uncertain- 
ty in his results Wishing to find jihlogiston m all things, he is ob- 
liged to su[qx)se it at tunes quite diflerently constituted , in fixed 
air, very heavy and acid , in infiainmabic ^ur, i cry light ; in phlo- 
gisticatcd air, ie» having a projierty possessing none of the qua- 
lities of the other two. There aiv cases in which an accimiuld- 
tion of phlogiston diminishes the weight of the combination, it 
therefore aimmunicates an ahsoliile lightness to the mixtures iUp- 
to which it enters: iti other cases it prtKluces u contrary dlecf. 
Nothing seems uniform, and no general or precise conclusion 
is the result. 

Modern chemistry alone could dravc this conclusion, and for 
this it only rcxjuircd one oi two forniuhe . — Tlierc h w //Afo** 
gisfofi^ pure air a .siviph' hubstavu , phlogustkatcd air ti^nd 
9'r^mmahle air at V also iimph suhUauccs; covilmstmi is Ofdy 
a (omhination qf^pute ait •uUh the bodies IniniL Like the sub- 
iime words related in the book of Genesis, tbe»se‘ few expessions 
have thrown liglii u|)on and disentangled all ; chaos is reduced 
to order, each fact lus assuincHl its place, and the whole has 
formed the most magnificent of pictures. 

But, like the gods of the jiagans, chemistry could create no- 
thing out of nothing . it rcquiivd matter, a subject for its pre- 
scription; and with this matter Priestley has had the prindpal 
merit of furnishing it ^ 

• Sec prune iplly menioirM ^ 

On PhloupHtoii, and the appaicnt convermon of water into air ; Trana 

was. 

On «he Pnnoiple of Acidity, the Composition oi IVa^r^ and Phlogiaioh* 
Phik 1768. Pojds. , On 
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In tSk respect^ he may therefore Vxth propriety be 
ed aa evtse of the fathers of modern chemistry^ and bis fiupe ba; 
very justly associated with that of the authors of the celebrated; 
revolutkm cflTet’ted by it in human knowledge. 

But he was a father who would never ow'U his child. His 
obstinacy in maintaining hi^ first ideas was of the most deter^ 
mined character. He saw without being moved their ablest de- 
fenders pass in succession to the opixisitc side ; and when Mr 
Kirwan bad^ almost the last of all, alyiired tlio phlogistic sys** 
teni, Fricstlev, left alone on the field of bailie, issued a new de- 
fiance, in a memoir addressed U) the prii cipal French chemists. 

By a fortunate chance the diallenge w as accepted at the mo* 
luent, and oti the very s]>ot. M. Adet, then ambassador from 
France to the United States, happened also to be a worthy re- 
presentative of the French chemihtry, and replied to the new 
arguments brought forward against it. They almost all arose 
from the ciremnstance that Friestley, ingenious and skilled as 
he was in the processi's ol' that transcendent chemistry of which 
he was the founder, had little cxiK'ricnce in those of the com- 
mon chemistry. He extracted, for example, from fixed air, sub- 
stances into which he did not suppose it to have entered, and 
from this denied that it alwajsowes its origin to carbon. When, 
he formed water with oxygen and Jiydrogen, he always found a 
little nitric acid, and uuuld not .nttend to the portion of azote 
which produced it 

On the Phi ogisltcat ion ortho Si<iril of‘ Nitre, lit 17*19. 

On the 'JVaiiemissioii of Acid Vapours whrougli tubes ot ml earth, and on 
I’liloglston. lb. 

On tht' OoutTatioii of Air by Water, and liu* J>ecoiiipusilio)i of Dejiblo* 
gistitiated and Xnflunuuablc Air. Ib. 1793* 

His Experiments on the Analysis of Atinosplieric Air ; and 

Considerations i*egarding the doctrine of Phlogiston and the Decomposi* 
lion of Water. 2 vols 8vo, 179(i and 1797* 

The doctrine of ^Phlogiston cstablisliod, and that of the Composition of 
Water refuted, ftvo, 1800. 

The same ideas linve also been expr'^’^sed l>y him, under somewhat diffe- 
rent titles, in Uie Memoirs of tJie A^ncrican Society, vols. h . and v. 

Reply to Cruickshaiils’s observations in defence of the new systenvof che* 
inistry. Nicholson’s Journal, vt»l. iv. p. K 

He also published a multitude of articles in various other journals. 

* Keflcxlon sur la Doctrine du Phlog^^ue, et de la DecotnpdSition de 
PEau } traduit de P Anglais, ct suivi d’utt?le«pow par M. A4et, dTSB, «vo» 
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Ills now writings did not, thorcfore, bring back to bis opi- 
nions any of those wlio had abandoned them. He found, Jike 
many others who have attempted to arrest motions to which 
they themsi'lves had given the first impulse, that ideas once 
thrown into the minds of men are like seids, the produce of 
which depends upon the Jaws of nature, and not upon the wiH 
of tiiosc who scattered them. To which we may add, that, 
when they liave once taken root, no human power is henceforth 
capable of jilucking them up 

I have now arrived at the most dihugrixahlc part of my task. 
Hitherto you have seen Friestlcy moving forwaid from one success 
to another in the study of human science, to which he yet devoted 
only a few lci.sure moments We must now place him before jou 
on another canvr, struggling against the nature of things, the first 
principles of i/hicli are covered with a veil which our reason' m 
vain attempts to js'iietratc. seeking to subject the world to lus con- 
jectures, consuming almost his whole litc in thtn^' useless efforts, 
and at length precipitating himself into tin- abyss of misfortune 
Here I need, like him, all your indulgence. Vcriiaps the de 
tails, into which 1 am about to enter, will appiar to some rather 
foreign to the place in which I sjxak ; but to me it w'ould .seem 
to Ik pc'cuhavly m lliis place that tlie tei rilile evample which 
they present, oiiglif to be hcai<l with some degree of interest. 

I have told you that Pnesllcw was a elirgyiriaii I iiiiist add 
that he jiasswl successively through four religions before he \en 
lured to publish aiij thing on tlie suhjeel Kdue.ited in all the 
severity of tlie presbytenan coinmunioii, to wliicli we give the 
name of (’alvimslic, and in all tlie asiwritj of tlie doctrine of 
predestination as taught by Goniar, be hardly began to ivflect 
when bo fumed toward the milder doeirine of Armiiiius But, 
in propiition as lie advanced, it seemed as if he always found 
too much to believe. Tie therefore came to adopt the ojiinion 
of the Arimis, winch, after having Ih'cu almost on the |XMnt of 
suliduing Christendom in the fimc'- of C'oiistaiilme’s suoec.ssors, 
haa now found an asylum only in England, hut which ranks 
among tfs supporters ihi names of Milton, Clarke, lax-ke, and 
even, ns some say, of Newdoii, by whtim it is in some measure 
indemmHed, in these modciii times, for the loss of its ancient 
poi^ci* 
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Arianisin, while it declaies ChusL to be a creature, yet bc- 
/hcvcs him to be endowed with a superior nature, pioduccd be- 
fore the world, and the insUunieiit of the Creator in tlie produc- 
tion of other beings It is the dextrine that has been ilothed with 
siuh magnificent fKictry in the ParaJisc Lobt Piustlej, aftei 
professing it for a long time, abandoned U in its iuin to becoiiu 
a unitanan, oi what wc call a Scxiniau 

There art perhaj)*' very lct\ among those i^ho luai nic lhal 
have ever btan infonned in what the two sttts dillci The So 
tunansdeny thcptc-cxisleiuc of ( hi ist,' and regard him only at, a 
man, although they ic vue him as tlie Savioui of tlie world, and 
admit that ihednim natuic was unileti to Inm foi^his great 
woil This subtle sludt of <1 fftiente between tlit two htre'^ics 
(Kdipied for thiily vtaiS i pic cimntmt winch the most unpoit- 
int quistion'* m scicint might w( 11 liaM challenged, and lid 
Piie£)llt> lopiodute nn ouipai ibl\ njfnt \olunies than he t\(i 
wrote on the diffeient giM*. *■ 

Ills cued IN tbal the puimlne ihmeh was it Inst, like the 
JewiJi, unitaiini, but thu il rtniumd so for ,i vci> shoil tune , 
that tlu fust allii itioii ol tins ikxlime .nose fioin the giadiiai 
jiltioiliution of tlu hit ?s </f the (liiostus, wlio ijipttiicd, as is 
well known, in tlu d .vs >f tlu Aposth s, mule mud uno the west 
llu piiiuiple ol tlu Imlim plnIosop]i\, that God made use of 
.ni inteinudui^ a;ent foi ilu matioii ol tl i wjild, that, (»n 
iht otlui Juud, the (jutk jiliilosophv allying itstlf wall (’’hiis- 

* Hu tollovvinj lu NOim «»l llust woiks 

Histon ol the i truiilKiiol l hi >tnr i, 2 \ tJ.. Mo J7‘>2, rc]uintetl lu 
I7hh, uiiiUi till tUl( <»1 t> iiUiiu 1 Tlu 1 list Jhue Ctut iius, 1 aoIs Mo 
I xjiosjlioii I f tlu 4 jUmeiitsfoi the \ iiit> i (lod uiul y un^l tU Uj 
\miti ird Pic-( \Wiiui ol Chijst Mo 

I titer lo 1^1 JloisK\, will) new piool tlul tht riiuutne Chuuhwa 
ITnitiriui 17 h r ai)d 11 J »7 

n 1 st on ot llu Am lent Opinion loiueinuy Jesu 1 hiist I 7 M 1 Hio 
Diiciict oi U.ntm.inism foi 17 h 7 

leturstolh lloim on flu s ihpa oi tlu liisoi (fChusl 1717 fw 
liUds to Ldwud Ituin ou Uk liila’hbiliti ol Ou Itstimoni tl the 
Apostlee, eoiiaJiiing tlu Pti on of J7Mr hd» 

OtMnee oi ITuitmaiUbm for 17t»t* ind J7«*> , 

tfdural Hi toiv of Iht e JiribUan Cliio li untd llu \ uW v)l llu We^teiu 
Lmjmt, 2 iol‘«. ftio 17«0 1 d h»ui othi in lh04 ^ 

Ibut uittnisin explaiiud uul ddend#»d 17%, r\v • 
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tianity, personified the Word, whicli, according to the idea of 
Plato, arid the first Christian platouists, was btit an abstratM 
quality, an attribute, an ael of divinity ; that the desire erf ht^ 
nouring more higldy the legislator of the Christians, without too 
much altering the fmidamontal doctrine of the unity of God, 
made the person of Jesus be identified with these creatures of 
the imagination ; tliat, from the intcrnudiate"^agentof theGnos- 
. tic^s, Arianism is more particularly derived, wliile from the per- 
sonification of the Word results the consubstantialion of Atha- 
nasius and the Nicene Fathers, and consequently the doctrine 
of the Trinity. 

Priestlcj^ differed no le^ 1 S from the (“onunon opinions in tlte 
metaphysical part of his creed. "IVue metaphysics has demon- 
strated in tlicsc latter times that it is impossible for the think- 
ing substance to know by itself its own nature, jttst as it is im- 
possible for tlie eye to sec itself, because it would be necessary 
for it to issue out of itself, to amtemplatc itself and compare it- 
self with otlter objects ; while, on the contrary, it is only in 
itself, and its proper modifications, that it sees them, or thinks it 
sees thqm. 

Priestley was either ignorant of these results, or was not re- 
strained by them. Scripture and experience agree, in his opinion, 
in making the mind material The fibres of the brain arc the 
depositaries of tlie Images produce<l by the senses: the jxiwer 
w'hich these fibres have of mutually exciting tlicir vlhratioris, is 
the source of the association of ideas. Feeling peribhes witli 
the body ; but it revives with it at the resurrection, in virtue 
of the will and power of God. Until that period we shall sleep 
in total insensibility ; tlie distribution of rewards and punish- 
ments aw'aits us only then. 

A material mind is subjected to the necessary empire of ex- 
ternal agents ; there is no free will ; absolute necessity regu- 
lates all our determinations. Why, then, rewards and punish - 
m^ts ? Precisely that we may liave this additional determi- 
nating cause in favour of virtue.^ Thus, it will easily seen 
tliat he did not believe in the ete'^nity of punishmetits It is 

* His principal^etaphysical works are : 

Hartley’s Theory of the Human Mind. 1775, tivo, 

^Si:'arches fogarding Matter and Mind, with a histoiy^ of the philoj3C|>Jti- 
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•proper to remark, that several of^^these docirijies are .tnositf 
the first Socinians, and that Priestley only supported them by 
new arguments. ^ 

It is not necessary for me to pronounce here upon qtiestidns 
so widely different from the studies which call us together, and ^ 
which, besides, have been so often debated ; it is enough to have 
been obliged to relate them. But it belongs to my subject to 
say, that Priestley supported them but too ably. His adver- 
saries themselves acknowledged that he possessed a vast erudi- 
tion, and a specious ait in combining aird directing his resources ; 
they unanimously speak of liini as one of tlie most powerful 
controversialists of these latter limes, and as one of the most 
dangerous enemies of orthodoxy 

Writers of this desci iption are not now dreaded in the Catho- 
lic church, where authorily alone is the arbiter of faith, and 
where the writings that opjKise its doctrines remain unknown to 
the great body of the faithful. But in Protestant countries, 
where every thing is submitted to argument, there continually 
reigns a sort of intestine \var ; the theologians are always in 
arms ; the empire of mind is a bait constantly offered to their 
ambition, and w^hcre dialectics may still make vast conquests. 
This was apparently ’vvhat Priestley attempted ; .and w’^ho will 
not pardon him ? Power is so seducing, and that of whicb^pet- 
suasion alone is the instrument apj^ears so gentle*. 

Perhaps he also had the weakness to think, that, in these in- 
credulous times, it w as necessary to lighten the faitli, as in stormy 
weather a ship is cleared of the most cuinbersome part of its 
freight. In lact, it might be thought that, after rejecting 
sn many doctrines, he had but one additional step to make 
to fall into absolute infidelity ; but this he did not do. On 
the contrary, in iheok^gy, as in physics, he wished to occupy a 
station by himself, however perilous it might be, and ho trust- 
ed to his courage for its defence.* He could not suffer any to 

cal doctrines concernintr the origin of the soul and the nature of matter, as wdi 
as their influence on Christianilv with n Terence tv* tlic pre-existence of Christ. 
1777»8vo. • 

The Doctrine of rhilosophicrJ Necessity explained. 1777 > Svo. • 

Free Discussions regarding the Doctrine of JMaterialism and of Philoso- 
phical Necessity, in a correspondence between Dr Priestley and Dr Price. 
Letter to J. Bryant in defence of Phiiosoidiical Necessity/ 1780, , 
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proceed farther than liimself, nor could he bear lofall short of the 
point which he occupied ; sometimes he attackcnl the ortho(k>x ; 
at other times repulsed the supporters of infidelity; and, in short, 
hardly had there appeared in Europe a work that seemed in the 
slightest degree directed, eitlier against revelation in general, or 
the manner in which it was explained, which he did not think 
himself obliged to refute. 

His activity was without bounds in this sort of war* ; Atheists, 
Deists, Jews, Arians, Quakers, Metliodists, Calvinists, Episco- 
palians, and Catliolics, IVad alike combat him. There are 
works of his against each of tliese creeds in particular, and I 
should witli difficulty finish were I merely to iiKmtlon their 
titles. 

As a proof that all this was done in good earncsl, lie thouglit 
he could predict a))i)roaching events by Scripuire. False prophets 
commonly assign a long period to their prophesies, that they may 
not he detected during their life. Friestle) imagined himself su- 
rer of his point. He jHiblishcd in 1799 an address to llic Jev\s, 
in wdiich, from the revelations of Daniel and St Jolm, he announ- 
ced to them their ajiproaching re-eslal)li‘^lmient in I'alostine, the 
union of all religioiisS, and the foundation of the reign of glory. 
Besides the calculation of the years, which refers to the commence- 
ment of the uineli'cnlli century, tliat grand event was to be usher- 
ed in by the destruction of' the jiapal jiower, tlu‘ 1'urkisli empire, 
and tlie kingdoms of Europe. Tiie French monarchy, said lie, 
which seemed so solid, has fidlen ; tlie rest w^ill cjuickly follow^ ; 
the Pope is dethroned and cMled ; the Turk subsists only 

* independent!} oitbe polemu al works iilreiidy mentioned on the subject 
of uiiitariariism. he published the following in favour of revealed reJi^?ioii in 
tfoneral : 

l.,etters to an Infidel IMiiiosophcr. 1701 to i78h, 3 ]»arts, avo. 

Letters to the IMulosophers and Pjditicians «)f Fraiu^e on the subject of 
Religion ; 8vo.; continuation 1794. 

Reply to Thomas Payne’s work entitled Age of Reason. 

Observations on the (Irowtli of Infidelity. 1798. 

, , Discourse on the Proofs of Revealed Jleligion. 2 vols. 8vo, 1790 and I 797 . 
that lA'tters to Volney, occasioned by hitf'work entitled Ruins. 1797, Cvo. 

Coinparison of the Institutions of Moses with those of the Hindoos, and 
^marks on Dupuis’ Origine des Cultcs, 1799, 0vt>. 

Hf We pass over many small treatises on particular ipiesiions of theology. 
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through the pity of his neigbhours. He might himself have 
seen a pari of these apparent signs vanish. V , \ 

I should have concealed such extraordinary details^ were it not 
that our eulogiums are historical, and that, as such^ I am impe^ 
riously called upon to present both sides of the character in themy 
as the first and most illustrious ol* our predecessors prescribed. 
Besides, is there not some utility in seeing from fact how far 
the best minds may be led astray, when they overleap the bounds 
that Providence has traced fot our understanding ? The wan- 
dci'ings of so fine a genius arc a hetiei preservative than its real 
misfortunes ; for what generous man would not. sufler even great- 
er evils, were he sure of announcing truth and introducing hap- 
piness !" 

It was not precisely IViestley’s theology that brought his mis- 
fortunes uj)on him (lor iu England every dogmatist enjoys to- 
leration), but a system of politics which was too intimately con- 
nected with tins theology, — 1 n>jan the politics of dissenters, 
which arc almost always oppo.siiion politics. In Fiance, the 
Protestants, from their religion, have been considered republi- 
cans ; they were only so from oppression. I n Ireland, it is the Ca- 
tholics that pass for such, and the Protestants who rule them arc 
royalists, because the king is of* their jiarly. This uatiiral^opjx)- 
sition i.s more violtMU in England than any where else, because 
there the dissenters are jiarlially tolerated, and only partially. 
Tliey are kept at a di.>taiKe from lionour. and public offices; 
they arc comi)clled rigoiously to pay tithes ii>r a religion which 
they do not profess ; their children are not even admitted into 
the national universities ; and yet lliey arc allowed to become 
numerous and rich, — they meet together, .speak, print, and en- 
joy all the means of inllaming ihcii’ resenimenl. 

Priestley was for tliirty years the most cloijucnt, courageous, 
and, it might be said, the most obstinate organ of their com- 
plaints. He wrote a score of volimies wnth this view . Ii was 
with this object alone that he attacked those fiimons Letters in 
which Edmund Burke predicted, in a manner so tcrrilic, and at 
the same lime so triu?, tlic •evils that would necessarily result 
from the French Revolution. Apparently the object of Priest- 
ley’s reply was not rightly imdersto^Ml in this country ; for it pro- 
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cured hiiu ihc lioiiour of l)cing named a French citi/on anti niefa . 
her of* the convention, two lilies winch did not seem then in 
suit so ardent a defender of revelation, or of universal toleration. 
He always, howe\cr, decorated himself with the former, butclii- 
tled the exercise of the latter, under ])rctence of not being suffi- 
cienlly ac(|uainted wilh our language. 

Witlioiil pronouncing on the real merits of Priestley’s polili* 
cal writings, I must be allowed to say^ that they combine a rare 
moderation in language, with an uncommon loyalty in sentiment. 
He asks nothing for the prolestaiit dkseniers that he does not 
etjually ask Ibr tlic catholics, and even witlt more force, because 
they suIIcT more. No <'atholic has painted in more glowing co- 
lours than he, the oppression imder which the great mass of the 
pct)ple of Ireland groan 

I do not know whctlier the catholics took kindly ot‘ a Unita- 
rian the efforts wliich he made for lliem ; but it is ca.sy to con- 
ceive that this extension of his benevolence was not calculated 
to secure liini the favour of die e])iHco])nlians. The hatred of 
the high churclimcn also wa.s almost entirely concentrated against 
liim : all those who ctitcred into controversy with liim were Mire 
of rich rewards, several of them iiad even bislmprics, whuh made 
liim humorously observe, that it was lie who held the list of the 
fjcncfices of England, 

Dill tlie aversion which he inspired was not conliucd to these 
lawful means cji‘repre.ssi<m ; and it ajipears but too true, flial 
the writings anti funalital prcdiclituis of some c})iscopril ministers, 

* Ilih in-iudpul works on tlic* KriglLsh Legisluiun*, with rdVremv to Lin 
aiilM’cnl 

Views tlie l^’indulos :iihl CoihIiu-L of the PriitetiUiiil Dls^ciiter.^ 

in reft'roiK'c to the ctvlesiuHticai and civil coiisiiiulitai Af Ent^hnid. 

\{ldrc\>s ofa rrot(\''’trinl Dis‘<eiiter (»n thcs'ii1>jt'rl ofCimrcli Discipline. I77t». 

I ,otler t(» Mr ritl on tin* Toleration uinl EstablishineJit of the Chinvli 

The Coiii]u<*t to bo observed hy the J lisstiitcvs lor obliiiiiiijg the llepeal 
of the Act of Corjioviaion and the Test TjUI. 17«*Jb 
Kc also wrote on more fjcneral |»o[itic;i! sidjjoMs, such as, 

On the First rrincipleR of OovernmonJ. and the Nature of Foliticul, Civil, 
and lloligi<m.s Liberty. flvo. 

Observations on the Importance <»i' the American Itcvolution, and on the 
means of rendering it prolitubk' to the world. 171>5, 

Sernti’v^ on the Slave Trade. 
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powerfully eoutrihuted to the troubles of wluch he was the vic- 
tim* 

It was the period when the first dawnings of the Hcvolution 
divided not only France, but al! the states, all tljc cities, and in 
a manner all the fatnilics of Europe. Open war was as yet car- 
ried on in France only, but dissension and dispute were already 
’ universal ; and, what is singular, it was in the freest countries 
that the greatest artUmr for a revolution displayed itself. It was 
at a time when ihe parlizans of the Ihilish government saw no 
other resource left, than to use the ineans which had been then 
so successful against the enemies of the French government ; 

mobs assailed tlie revoliuioniSls* or lhos(‘ wlio were accused of 

* 

being such. 

One (;f the most ivrriblc was the Birmingham mob of the 
14lh July 1791. Sonic |>orson?. of dilfercnt seels, among whom 
ih(Te ^\ero also individual- of \ho episcopalian persuasion, cele- 
brated i\ feast in lionoiir of our revolution. It was noised abroad 
that Friestley wa.s tin* promoter of thi- festival. False tickets 
of* invitation, eNpres.slng very seditious stailiments, were fabri- 
ciilcd, and aUrlljuted tf) him. It was asserted tlial absurd or 
criminal toasts liad been drunk, while the a>semb!y pronounced 
them entirelv the re\ersc. At. length the inflamed populace as- 
.semble from all jioints; the ealuitiny eirculales and increases ; 
there are no liorrors wnth which the guest- arc not charged. 
'I'he house in wliicli they are asstmblod is al lacked, ibrcctl, and 
destroyed ; tlio Air'ous muluiudc have only the name of IVicst- 
lev in their moulh.s, the di‘>seiiling minister, tlie chief of the re- 
volutican.^ts, against whom Ihc hatred of tlie episcopalians had 
long been directed ; iIiin war. iht mtnncnt when they were to 
avenge themselves. 'rite unfortunate old man was so little 
aware of what wa.s imputed to liim on that day? that he was 
even ignorant of what Avas going on in the town, and had not 
assisted at the dinner. But the band of rioters hear nothing ; 
tliey imagine him to have fled ; armed with torches ,'n}(i all 
sorts of deslrihlivo instruments, thej fly to his house. It wavS 
a humble retreat, half a mile* in the eoiinlry, the fiiiit ol‘ his 
savings and frugality ; he lived tlien with his wife and* two 
of his children, in die simplicity ol* ancient manners. It was 
there tliat he Inul u'cen cd the homage of so many trav^JU^Ts, 

V a 
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illustrious from .their birth or merit, who would not leave Eng- 
land without becoming acquainted with so great a man ; — was 
there iliat, for eleven years, he divided his time between the study 
of the sciences, the instruction of youth, and the exercise of chari- 
ly, the principal duty of his ministry. It possessed but a single 
ornamenf, ljut that ornament was invaluable,— the immense col- 
lection of instruments, many of them invented and constructed 
by himself, the focus whence had issued so many new truths, 
so many discoveries lliat had l>ecn useful io^these madmen 
themselves, for they were almost all labouring people from Bir- 
mingham ; and, among the mimeious mnmiiacUires of that city, 
there was scarcely one tliat did not^owe some i3fn))rovoment in 
its processes to the discoveries of Priestley. But of what avail 
is gratitude against parly spirit ? Besides, what do ti»e popu- 
lace know' of such services? Every thing was crushed into 
dust ; the preparations that had been m trial lor several months, 
and tliat were to resolve important (juosiions, were destroyed ; 
the registers of observations kcjrt for several vv^ars wei-e eom- 
mittetl to the flames ; various works that were in progress, a 
considerable library, containing notes, additions, and commen- 
taries, underwent the same fate. In a few moments the whole 
house w'as burnt, or rased to the ground. 

What an appalling moment ! an old man, almost seventy, 
witnessing the destruction in a moment of what lifty years of 
unremitting assiduity, and an economy of every day — of every 
minute— had w'ith so much labour procured him : not his mo- 
derate fortune, that was nothing; but the work of his hands, 
the conceptions of his mind, all that he still retained of ideas 
and experiments for the meditations of' the rest of his life I His 
family, who had removed him to some distance on the ap- 
proach of the mob, actually tore him away from this horribk*^ 
spectacle. 

The . insurrection lasted three days, and the houses of his 
friends experienced the same fate as his own. As is usual, it 
was the victims that were accused, and the journals did not fail 
to announce that among Priestley's papers were found the 
proofs of a grand conspiracy. This calumny was sufficiently 
j^jj*cfutod by his subsequent residence, during two years, near 
Son 
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London, in the dissenting college of Hackney where he 
taught chemistry, and where he succcedeif^ks a minister the 
celebrated Dr Price. Here his enemies had abundance of time 
to deliver him up to justice, and would have met with no oppCK 
sition to their purpose, had tlierc existed the slightest proof 
. against him. But they contented themselves with painting him in 
the most frightful colours in tiic periodical writings and political 
pamphlets of the day. 

There are few examples to be found of such an outbreaking 
of hatred ; and this atrocious attempt to blacken the character of 
a man who did so much honour to his country, would be inex- 
plicable, were it not that we had seen so many examples, within 
these last fifteen years, of the power of party spirit in poisoning- 
public opinion, and had not fifteen centuries taught us to what 
an extent accusations, advanced under the pretext of religion, 
may be carried f 

There was notliing in hi.> jjcrsonal character that seemed calcu- 
lated to exciu^ such hatred. His controversies had no influence 
upon his sentiments ; he was, for example, always on friendly 
terms with Dr Price, although they had often written against each 
other. Far from being any way liaiighty or turbulent in his 
manner, his conversation di.sclosed all the modesty of hi< W'ri«ings, 
and notliing was more easy to liim to say than those words; I do 
not hmii\ a confession whicli costs most professed men of science 
so much to pronounce. His countenance bore the impress of* 
melancholy, ratlier'tlian of urjeasinc.ss ; and yet he did not fear 
to join the society of a few friends, nor to give himself up to a 
gentle gaiety in this familiar tonncction. This man, so profound- 

• He published, when in this situation. Heads of l^octiircs of a Course of 
Expcriincntiil Thilosophy, ])articularly comprehending Chemistry. 17i>4, Jlvo. 

-f On ti»o Binninghain UioU, and the conduct and sentirnenis of Priest- 
ley during the Jte volution, the following works may be consulted ; 

Familiar liPtlc IS addressed to the Inhabitants of Birmingham, for the 
jmrpose of refuting various accus.'itioiis advanced against the Dissenters. 
1790, 8vo, 5 ]>arts. 

Letters to Edmund Burkt, occagoned by his lUtleciious on the French 
Revolution. 179K ib-o. , 

Letter to the Inhalntaiits of Birmiiigium ^ Defence (»f the licvolution 
Dinner; by Mr Weiss. Roclul of Facts relative to thaf Dinner, with the 
Toasts; by Mr llussell. 1791, Svo. 

Appeal to the Tub lie concerning the Birmingham lliols, 2 parts, 1791 
and 1793. 
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ly verted \n science of various kinds, passed several hours daily in 
instructing youn^ children. It was always the occupation that 
he preferred above every other, and his scholars still regard 
him with filial affection, several even with a real entluisiasni. 

But no consideration could restrain him when he tliought he 
had some truth to defend ; and this trait of his cliaractcr, so 
praiseworthy in itself, destroyed the effect of his amiable tpiali- 
ties, and formed the torment of his life, because he cunied it to 
excess, and because he forgot that reasoning is but the smallest 
of the means necessary for propagating opinions which interfere 
with long-continued liabits or with present interests. 

The insults that were heaped upon him, and the fear of com- 
promising the life and fortune of his friends, rendered at length 
a residence in his native country intolerable. His new esta- 
blishment at Hackney, where his industry and patience had al- 
ready enabled him to repair a part of the disasters of* Birming- 
ham, was unable to retain Iiim ; and as lo (migrate to France 
during the war would have been to justify all tlic imjnitatioiis 
of his enemies, lie saw repose only in tlic United Stal(^sof Ama- 
rica; but he was long before he found it there ; the pnjudiccs 
that had inflicted ujion lilm so much misciy in England, fl)l- 
lowed him across the x\tlantic, and until Mr Jeflerson was no- 
minated to the presidency, he was not v illiout fear of being 
still obliged to (piit his asylum. 

The dedication whicli he makes of lii.s Ecclesiastical History 
to tliat great magistrate, in gratitude for the tranquillity which 
he bestowed upon Inm,aiKl Mr Jefrerson's reply, afford be'autiliil 
inodeU of the intercourse which iiia\ exist between men of 
science and men of power, without bringing disgrace upon either 
party 

Priestley proposed to devote the rest of his life to that wtnk, 
in which he intended to bring together into one view the dcvelopc- 
ments and proofs of all his theological opinions ; but he was 
arrested at the fourth volume by a fatal accident. His food 
was one day found poisoned, and nobody knew by what mis- 
fortune his whole family was in danger, and after this he did 

We arc aware that 'u- have not l>y any means mentioned the whole of 
Priestley’s woiks; we have even lemaikcd, that there Is vel no conijiletc 
catSfogvic of thcim^^ 
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nothing but languish. A gradual decay terminated his days 
after three years of suflering. . , 

His last moments were lilled up by the effusions of that piety 
which liad animated his whole life, and which, from being ill 
governed, had caused all his errors. IIi‘ had the Gospels read 
io him, and thanked God for having* granted him a useful life 
and j)eaceful death. He considered as among the principal be- 
nefits which he had received, that of having been personally ac- 
quainted with almost all his contem})orarics of celebrity. I go to 
deep like pou^ said he to his young children as tliey \vero carried 
away from him ; hut^ added he, looking upon those around him, 
%k)c shxill moalr together^ anf I hop(\ to eternal kappincss^ thus 
testifying in what belief he die d. These were his last >vords- 
Such was the end of that man whom his enemies accused so 
long of attempting to overthrow all religion and all morality, 
and yet whose greatest error was, that he mistook liis profession, 
,iiul attachcil too imicli importance lo his peculiar sentiments, 
on matters where the most inqx>rtant of all sentiments should 
be the k)ve of peace. 


fmia in regard to the IJjjdernation (f the Chimnep Swallow^ 
(Hirundo rustiea), lly the lleverend GoiJ\ Smtiu of In^ 
verary. In n Letter to Profe.ssor Ja)nesoi» 

Deau Sii«, Uocaird near Invcrarij^ 22r/ June 1827* 

X.F tliose facts, which come under hidividual observation, in 
diflerent places and at different times, were eonimunicated and 
compareil, much information miglit ])erhaps be colleeteH.1, ami 
much light tlirown upon many ])arts of Natural History, wdiich 
arc still veiled in obscurity. I hope, therefore, that you wall not 
consider me idly obtrusive, in making known to you tin' follow- 
ing particulars eonnextted wdth the history of the swallow ; be- 
cause, though quite iusulliv<ewi lo determine the winter resi- 
dence of this bird, they shew that he oeeasionally sinks into a 
state of torpor, from which lie j-; H'covered bv the application 
of warmth. 
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On the 16th November 18S6, a gentleman residing near the 
bapks of Lochawe in Argyleshire, having occasion to examine 
a shade which served for a cart-house, and which seemed in a 
tottering condition, saw an unusual appearance upon one of the 
rafters, which crossed and supported the thatched roof. Upon 
procuring a ladder, lie found, to his astonishment, that this was 
a group of chimney swallows (the Hinmdo rustica which had 
taken their winter quarters in this exposed situation. The 
group consisted of five, completely torpid ; and none of the tribe 
to which they belonged had Ix'en sani for six weeks previously. 
With a thoughtlessness which lie, in common with every lover 
of science must regret, he took them in liis hand us they lay 
closely and coldly together, and conveyed tliem to his house, 
in order to exhibit them as objects of euriosity to the oilier 
members of the family. 

For some time tliey remained, to all appearance, lifeless ; but 
the temperature of the apniiment into which they were carried, 
being considerably raised by a good turf fin^, they gradually 
betrayed symptoms of resuscitation, and, in less than a, quarter 
of an hour, feeling that they were rather rudely handled, all of 
them recovered so far as to fly inipatit'iitly around the rmim, 
in search of some ojiening by which they might cscajie. The 
window was thrown up, and tluy soon found their way into the 
fields, and were never seen again. 

Now, in this circumstance, whicli I am able to prove to the 
satisfaction of any individual, there is nothing contradictory to 
the supposed migration of the Hinmdo ni^iica to Senegal, but 
there is enougli to account for the popular notions regarding his 
domicile amongst us (luring the winter. For is it not possible 
that thcjsc birds, which are the produce of a second, or even of 
a late incubation, may often find tliemselves too weak to take , 
those bold flights which the parent birds, as well as the produce 
of first amours in the earlier part of the season, perform, or may 
perfbrm, with safety ? And that He who is no less bountiful in 
preservation than in the production of life, has made a pro- 
for the existence of tlicso ixrds, during the winter, such 
lis he known to have made for other animals, that liave not 
the power of migration, nor a nature lltled fi>r r(?taining uUiiH. 
vital Jinictioiis, in every uKKlificalion of circumstance. And it 
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^is to be remembered, that this supposition is not contrary to the 
first rules of philosophising, even were it proved that the fflg 
rtmdo msika does migrate : For it is not adducing more causes 
than arc nec^essary, but merely arguing in accordance with a 
fact ; and, though the fact may not be considered as perfectly 
conclusive, since this group were so unfortunately disturbed, 
and their capacity of retaining life during the winter, therefore, 
unascertained ; yet, to destroy the validity of the reasoning, it 
is necessary to shew, that animals, which are torpid for a month 
or six weeks, cannot continue so for a longer time, without the 
total loss of their vital principles ; in other words, that the sus- 
pension of organic actiem, in such animals, for a longer term 
than six weeks, is equivalent ft the total abolition of such ac- 
tion, TJiose that become donuiint amongst us are known to 
have the })criod of torpidity detennined by circumstances pure- 
ly adventitious, such as an early or a late spring ; and, if it be 
legitimate to reason analogically in the present instance, the 
torpidity and resuscitation of the alx)ve-mentional group of 
swallows, six weeks after the disappearance of tlie rest of the 
species, must be as conclusive, in every res])cct, as if they had 
been found and roused to feeling after a dormancy of six 
months. ^ 

I >^uld beg to add, in speaking of this interesting bird, that, 
like the Tetrao tetrix, and several other birds, he frequents si- 
tuations, for many seasons, which he deserts without any appa- 
rent cause. Thus, Glcneveraw, Argyleshire, the residence of C. 
Campbell, Esq. was a favourite resort of the swallow, and his evo- 
lutions, as he hunted his favourite insects, were a constant 
source of amusement to tlie intelligent proprietor of the place ; 
but, in 1826, only a few pairs were seen, while the situation of 
the rest st^enuHl to be occupied, and tlioir office performed, by 
the common bat (Vespcriilio rnurmm)^ which, contrary to its 
usual habits, ventured boldly forth, during the brightest hours 
of that bright season, and, seemingly exulting in the more than 
ordinary uiimber of Phaloenac which fell to its share, glided 
along under the shade afforded by the larger trc'cs. As late as 
26th May of this year, no swallow luid been stvn in this part of 
Glcneveraw. 

The sand-marlin (IlinnHlo riporia) might, I shoidd 
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poso, be frequently found dormant in its hole ; though I have 
,no other reason to suppose tins than tliat, when warm weatKcr 
occurs early in spring, lie lias often been seen going alioul, 
sluggishly indeed, according to the warmth of the atmosphen*, 
or the comparative abundance of Jiis food; and then, u|K)n a 
change of weather, disappearing like the bat, till such time as 
the sun Jiad exerted more of its genial influence upon the earth. 
Thus, the sand-niarliu nuule his appe»arance in Lorn this year, 
as early as IStli April, and was seen during the l6th and 17th, 
wlicn tlie wind blew gently from S. W., and the thermometer 
ranged from to 00'* in the shade. ]5ui wlien the wind clianged 
to the E., the thermomeior ranged from 11° to 48\ and he dis- 
appeiuvd till the SOth, when the wind was S. W,, and the ther- 
momelir again ranged from Sr/" to 60 ’. 

I need not add liow much more jirohablc' it is, that this bird 
should seek slioller in the dry holes wliieh it lunl dug for itself, 
than among reeds in a situation foreign to its liabits. It is 
much more easy to believe, that it should migrate to any dis- 
tance, than tliat it should possess the faculty of suspending its 
sentient powers, by an act of volition, and of again emerging from 
the waters, before their temperatuiv had seanvly undergone a 
ibange. And, if they have been found in such situations, it 
miglit be well to asciTtain whether they were dormant or dc‘ad ; 
wlietbcr tliey were, like tl](‘ group found on Lnehaw-side, re- 
covered to a confused sense of existence, and falling into tlie 
waters as readily as into any other situation, or actually seeking 
shelter from the severity of the weather, and ilrojqwng their >ciu 
tient while they retai)ied their living principles. 


Thvrmomclrkal OhscrvalUmfiy at Pitl-Town^ New South Wala,\ 
By the Reverend Joun MAc GAiiviii:, A. AI. Minister of ilie 
. Scots Church, I’orlland Head. In a 1 idler to James Dun- 
Lor, Esq. Paramatta. (Communicated by Mr DuNLor.) 

Deae Sir, 

rp 

X HE temperature of llic atmosphere, and of the earth, as in- 
dicated by the tbermomeler, has been so often examined by your- 
connection with Sii Thom.xs Brisbane, (nir late rc'^pected 
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^governor, that any thing I can say on tlic subject may appear 
like a talc twice told. But ymr observations were made at Par " 
ramatta, mine were made on the Ilawkcsbury, twenty miles far- 
ther in the interior, in full view of the Blue Mountains, and sub- 
ject to dense fogs in the morning, and sa)rehing heats at mid- 
^lay, from an almost vertical sun and hot winds. 

The general average of the days, in this pari of tlie colony, 
may be stated as follows, the varieties being very liralied. In 
some, the morning sets in witli a dense fog, which disperses 
about ten, or sometimes sooner, and ushers in a hot day, Ollier 
days are clear in tlic morning, and cold at mid-day, by reason of 
a strong cool breeze. Other tlays commence wit!' a dark-blue 
haze setting in over the forest, vhicli continues for some time, 
and is always followcd'by great heat in the suifs rays. Other 
ilays arc remarkable for comniencing with a dear sky in the 
moniing, which increases to a hot clear noon, with a dose, sul- 
try, siiHbcaiing, wariii wind, during the rest of tlie day. This 
is that sort of wind prevalent on the south sltle of the E(|uator, 
near tlie Cape of Good Hope, wliicli seamen cal! a liery south- 
easter, Other days are coinjdc'tely enveloped in clouds, wlien 
the tlicrmomeicr ranges very little all day. Other days are re- 
markable for incessant rain. These varieties aic' so common in 
the colony, that it is no (lilficult matter to predict the kind of 
day from the appearamx’ of the morning. Occasional di'viatioiis 
sometimes take place ; as in the case of Oixasional dry squalls, 
and thunder storms, which are very loud and long-continued ; 
but these are excejitions to the general rule. 

The extremes oi’ this division, the very hot days, on which 
the thermoincler ranges from 30" to 40 \ and tlic calm moderate 
days, on which it ranges from 3 to 4 , were so unlike the same 
days in England, that 1 considered it niiglu be useful to know 
the fluctuations of the ihermomclcr iqion those days, to see if 
Uiey might assist in forming or explaining some general rule dial 
might account for the distriliution of htiu, and change of tem- 
perature. 

As I have neither time nor iftclinalion to indulge in leiigllicued 
speculation on the subject, 1 shall give you the results of my ob- 
servations, made with great care. tVom which you w^ill see lluit 
the thcTOicniietcr, on ihe-c hot day Hucluatcs in a most 
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ing manner, and that, were a man to take only the means at t 
. A. M., 13 P. M., and 4 p. M. ; or ten in the morning and ten at 
night, as others propose, he might obtain the extremes of the 
range ; which might give him data for determining the tempera- 
ture of the earth ; but they cannot be depended upon, when in- 
tended to furnish correct notions respecting the temperature of 
the atmosphere, and its variations. The thermometer employed 
was the very delicate one made by Troughton, formerly in your 
possession, on which, you arc aware, all dependence can lx; 
placal. 

I. Register of the Thcrworncicr, at Pitt^Town, New Sovlh Wales, oft 
the banks of the Hawlmhimf, on itih Januanf 1827, ^ 
rage midsummer day, fvith a strong cool breeze ^ blowing all day. 
At mid-day, grass Wr. Sand 98^ Wakr 78^ Air 79]** to 
80 ^ 


10** A. M. |77rl strong cool gusts ol'vvesi wind, cleuv sun, hot. 

10 30 ^3 Average rise in the hour 2 degrees. 

1 1 73g 

11 30 77 Strong cool breeze increasing. 

11 50 73] Wind fidlen, descent in 50 tuiimtes -Jths of a degree. Ave- 

VJige rise in the liour a liaJf degree. 

12 30 

12 30 30 Average rise in half an hour 4 degrees, 

1 34 And a sliade less, wind nearly eejised. At this rate, not to 

he depended on, only for a few minutes. 

1 30 31 J Bive;^e. 

1 40 82i Ditto fresher, and hoi. 

2 331 Average rise 3-|th degrees in tJie liour. 

2 15 'n^ 

2 40 82 Sun overcast, breeze strong, descent l]th degrees. 

3 84 Breeze strong, sun bright. 

3 30 *31 Ditto, do. ileseeiit l.t degree per hour. 

4 81 Ditto, do. increasing. 

4 .30 1 30 1 Ditto, do. overcast. 

4 45 30 Very strong, loud, shrill wind, descent i degree. 

5 79J Severe gust. 

5 15 70i Very violent gust, descent half a degree. 

6 31 Ncairlv calm. 

0 30 73 ft Still (iitto. 

6 40 7® tJeld breeze, descent ^‘ths of a degree. 

7^ 73] Sunset. 

73 Moon dear on thermometer. 

m 'ml 


Thus thmwing out the 84'’, at 1 o’clock, for which I will not 
be answerable, the ris<‘ from 10 to 2 is equal to 5^°, while, toi^l 
the same quantity, it took six hours, making about Ij" ihVthe 
onckc-'.sc, and 1° in the other, per hour. 
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II. Register of the Thermometer , on (yik Jamtary 1827, ot PiiUlfofvny^ 
on the hanks of the Haivkeshury, being a fair average midsummer 
’ day f with a very strong cool gale blowing during the whole day. 

tliei-mometer in ssuii 92^ sand 98^ water 78^ evaporation in a strong cool 
' breeze 05^ in a minute and a-half. Thermometer 20 feet froin the ground, 

. and in the shade. 


8h A. M. 1 

70^ 

Sky clear, air cool, [l 
calm. j 

0 30 

71 

Rise ,3* iier hour. 1 

1 

7 

73 

7 30 

744 

niw3''. |i 

8 

73S 

Beautiful clear sky, sun 
coming more to 1 

north, no wind. ’ 

Crickets lively, which 1 
they seldom' are, till 
thermometer abfuit 
74“. 

8 5 

723 

U Ift 

73 


8 2.5 

73j 


8 30 

734 


8 45 

74 

Calm, agreeably tcarm, 
rise 4*'. 

9 

74 

A shade less, wind now 
percciitible, swallows 
lively about the 
houses. 

9 10 

743 

AA^'ind lirisker- 

9 20 

75 

Sun more to the north, 
ti> w'hich the front of 
the house is situated. 

9 30 

75 

A shade more, sligln 
AV. or S. AV, wind. 

9 40 

754 

Slight lung clouds from 
south to north. 

9 45 

753 

Rise 2'\ 

10 

7b 

AViiul getting brisker. 

10 10 

7bi 

Strong gust, wind 
warm from west, and 
from the interior. 

10 20 

77 

Strong warm wind. 

10 30 

77 

Very strong wind in 
gusts. 

10 40 

m 

, A powerful gale from 

w. 

10 45 

77 

Do. 

10 50 

77J 

i 

10 .55 

771 

i Very violent gust; 
wind cool. 


&50' 


1 

1 

1 ;>i> 

2 

2 20 

2 40 

3 

3 20 


3 10 

4 

4 30 

4 45 

5 

5 30 
5 45 
0 

r; 15 
0 30 
0 50 

7 

7 15 

9 


7701 

78 

78 
1 79 

79 

9i 

80 


8O4 

81 

81 

8li 

m 

82 

824 


Rise r’ ; and from 1 1 
to 12 equal F. 


Strong breeze, rather 
hot. 


Strong, sometvhat hot; 
not suttocating, nor 
painful ; sensibly 
warmer than at Tib.' 
Rise 24^ and a shade| 
more ; hot breeze. 


82 

824 

8 I 4 

81 

81 

8U 

8O4 

80 

79 

79 

78? 

78 

77, 

70 

7b* 


Rise If. 

A strong and violentj 
gust of cool wind. 
Rise y. 

Strong cold breeztf from' 
AV. or AV. with! 
clouds. 

Clouds over sun. 

Clear of clouds; rise J'^.l 


Sun not clear ; fall 1”. 
Sun in a haze. 

And a shade less. 

Fall W. 

Ck\ar, calm. 

Ditto a shade less. 

Sun down ; horizon| 
hazy ; fall 1 J®. 

Moon clear. 


Jlefe, we see the thcniioineler rose gradually from six in tlie 
inoniing, till four in the afternoon ; at least 18^ degrees in ten 
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hours, or aliout a degree and a quarter anho\ir; and that itfelU 
fVouj 4 to 7.15 oVlock, C.J degrees, or about two degrees an 
hour. From 10 a. m., when it was 76', to 4 i\ m., when it was 
at its maximum 82 jJ"", it rose al)out a degree an lumr, the air re- 
. eeiving heat slowly, and parting with it speedily. 

These registers furnish information only respecting the in- 
crease and decrease of the heat of the atmosphere, but no ac- 
curate 1 ule can be drawn from them respecting the minute in- 
cremental differences, in small portions of time. To secure an 
accurate account of the regular changes undergone by the air, 
at very short intervals, I consider a matter of some importance 
in arriving at any general law that may govern the distribution 
or increment of lieat in the almos})bere. In every climate, the 
general characters of the days may be easily discovered by ob- 
servation, and brouglit under a few heads. Accurate observa- 
tions of tlic changes produced on the thermometer during these 
days, howc\ cr few in number, ifhnado at very short intervals, wou Id 
be mucli more satisfactory to the meteorologist, than observa- 
tions made only at morning, noon, and night. These give the 
extremes of variation, but all the flelicale shades and tints of 
the picture are lost; for the clumgcs on some days, in a few 
hours, are almost innumerable. To use, tliereforc, a bomt'Iy 
Rotany Hay simile, we see, by the one mode, only the outside 
of llie bush, but we wish to see all the tlelicate flowers, leaves, 
and pods, of which it is composed. The following register of 
two days, kept in this manner, will sliow very clearly that an 
equal and gradual increment very freciueiitly takes place in the 
early part of the day, but is not to be depended iqjon when 
heat has come to its meridional or vertical point, which is most 
frequently between three and four oVlock i*. m. The rcgistei* 
was kept with great accuracy to each quarter of a degree, and . 
every variation and change was marked. The 7lh and 8lli 
of January were not fair average days of close s\iffbcatiug heat, 
that could be depended upon. Tlic 9th and 10th of January 
were particularly favourable. It must be recollected, that the 
sun is now nearly vertical, being on tlic tropic, and not much 
more than ten degrees from our zcniih at mid-day ; that he tra- 
vels from the east to the north, and that the north-west wind 
blows from the interior opposite to the course of the sun. 
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HI. Kc^islcr of i/w Thcrmomeler, at Pitf-TowU) New Soulli fVa/eSy ^ 
9 fh Jamuinj UI 27 , being a fair average mid-summer daif, with 
ctose stifling heal, and without a sultry wind. 


Clear, cool, calm, hori- 
zon liJizy, inilicutiiig 
heat. 

Anti a shade more, 
fJ 7 And a shade less ; light 
air of wind. 

nOj Air of Avind, sensible 
cooler than before. 
(i0(^ Ditto. 

Ditto ceased. 

(>7 And a sliado more ; 
calm. 

nil A shade moj-e, rise I 
t» 7 :? Air sonicwdiat cooler. 


IO'^KKa. m. 



(i 7 .i Co<»l air, l)ut no wind. ^ 
(17 j Cool w ind, Ijree/i' fresh. 
(>« Shadi* more, hreeze 
fresh ; rist* j®. 
i;»A Ditto, 
bbi 

(JiJ llreeze slackened. 

(/!) Sliade itkuv, cool, calm. 
(lit (Viol fre.^li air from 

iN.W. 

Ciiffi Ditto, wind liv.shcr. I 

70 A sliade more, hree/.e ; 

trosh, air cool. 

701 I 

71 Shade less; rise 3 

71 Coal air ofAvintJ. 

713 Ditto. 

7 H 

72 I 

73 Crictets aiitl grassho])- j 

pers JiA'ely, and iiu- I 
inerons- " ' 

7 Ii.J llefroshing strong 

broLVCr 

74 A shade less; milder, 

no Avind; rise 3 ’. 

74 

74 J 

743 Slight hrcozcj mild. 


10 ,">5 

11 

II r> 
11 7 

I 

I n 10 

It ir. 


12 Or.M. 
12 7 
12 15 
12 20 
12 21 
12 27 

12 55 


743° Shade more, breeze 
stronger. 

75 Strong cool gust from 
1 !^ \V. ; crickets silent 1 
us if hy magic. 

75^ Calm, 

7 oi 

70 Slight breeze. 

75 J Strong whistling gust. 

754 

753 Dreeze OA’^cr. 

70 

70.!i Cotd breeze*. 


1 "*1 

* 13 


703 xVnd a shaile more ; liazt* 
indicating heal. 

77 And a shade less • crick- 
ets again lively. 

771 

77 J Kiseaj*. 

70 

70 \ W'^ani I, hut st rong, pas- 
sing gust. 

7 d'{ Ditto. 

7 »‘? 

7li (^>ol. calm. 

70 \ Slight puftV)f wind. 

* 


ooj Cool ; C'.dm ; white haze. 
OOj And a sliade more. 


b2 A lit tie less ; av iiul brisk 

Imt uloom V ; not pain 
ful.' 

013 Rise 'U*' pci hour. 


A Ararin pull' of hot air. 
A cooler lireath of Avind. 
83 J Heat of Riin jioworful. 
84 Cool, eq ual >lc, agreeable 

breath of air. 

84 A shade more. Ili«e 2J*. 


84 :| j Warm air,causings})on- 
tancous perspiration. 
85 A shade more. 
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1*^45'?. M 

85V 


6** O^P. M 

79f‘ 

1 55 

ROi 

A shade less. Rise IV’* 


2 0 

85i 

Hazy. 

5 10 

794 

. 5 10& 



6 20 

79 

^ 16, all 



5 25 

783 

2 30 

8&1 


5 30 

781 

2 35 

89| 


5 40 

781 

2 40 

85 


5 45 & 51 

783 

2 SO 

«C 


6 0 

783 

3 0 

86J 

Calm, warm air ; rise 1 V’* 


3 10 

86 



3 15 

851 

Sun sliglitlv clouded, 





but air rather hot. 

6 5 

78i 

3 IR 

85 

A slight cool air. 

6 10 

781 

3 23 

84J 

Breeze. 

6 20 

773 

3 26 

84 

Breeze a lit lie stronger. 

6 25 

77i 

3 28 

84 

833; 

A shade less ; strong 
gust ; leaves ol“ corn- 
husks flying about. 



3 30 

6 30 

77i 

3 33 

83j:i 


6 35 

77 

3 35 

82? i 



3 45 

821 1 




3 50 

821 1 


6 4‘5 

76J 

3 55 

83 

Wind ceased ; skv haz> , 



cc 

threatening a gale.’ 

0 55 

76'1 

4 0 

Fail 4". 

7 0 

784 

4 5 

82A 

M^ind miHlerate, 

7 10 

701 

781 

4 10 

82 

Brisker do. 

7 15 

4 20 

813 


7 30 

70 

4 25 

811 


0 0 

7J 

4 30 

81 

Strong cool wind. 



4 35 

81 



4 40 

803 




4 45 

801 




4 60 

80 

And a shade more. 

0 38 

08 

4 55 

80 

A .shade less. 




Horizon hazy; zenitl 
t’lcar paleWuo ; fall 
Strong breeze. 


Sun in a haze, reflnaed 
light jialc-red and gib 
Icning; sun's border 
yellow, calm ; falld 


Sun’sS body of a brim- 
stone yeliovr; reflected 
light dark-red, glisten- 
ing ; Inn-izoa hazj'. 

Sun now’ dark blood-red, 
no reflection of rays, 
haze. 

Sun sinking, as the pw^- 
siiys, ‘ in a sea ol blood’ 
Sun (iow’ii. 

Fall 2f. 

M oon bright, nightcool- 


I every .‘JO nalmte.^, 
w hen the niglit became 
c(dd and chill, after so 
Isot a dav. 


TV. llegisier of the Thermometer on the Jannarij 11127, at Plft- 
Town^ New South Walc&\peing oftiir avc7'(igc daify with dense fog 
in the morningj dear shy at nooHj and dark haze in the aftertmn, 
with a hot suffocating wind. 


5toC*‘ A.M. 

63 J/ 

Very dense white fog 

1 6 30 A. M. 

67 



over the Haw’kosbury, 

6 33 

873 


64 

heavy dew’. 

Clear in zenith; no 

0 39 

1 « 37 

«7i 

873 




grasshoj)pers nor crick- 

I 6 40 

68 




ets. 

1 0 49 

68J 

Air cool and pleasant ; 

G 5 

641 


1 

range in this hour 4®* 

6 10 

644 

Fog disjiersing; no 

1 7 ' 

60 

m 


wind ; sun clear. 

7 5 

69 

Cool air. 

0 12 

64J 

65 


7 15 

693 


6 15 

Fog almost dispersed 

7 18 

70 


6 20 

651 

7 20 

70 

And a sltadc more. 

0 22 

66 

66? 


7 22 

7 30 

701 

703 

Not a cricket beard 
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7 50 A. M. 

72 

llangc in this hour 3i% 

11 50 A. M. 

80 

AVnnn air, sudden rise. 



about half a degree 



Range in the hour 4“ ; 



every five minutes. 



greatest fall 31®; rise 

8 

72i 

Fair ; no wind. 



34 ® in 25 min.. 

8 5 

73 


12 V. M. 

804 

IVarm glow. 

8 IS 

73J 


12 2 

«6J 

Do. i)reeze strong. 

8 20 

74 

Crickets heard, long 

12 3 

87 

Do. violent gust, warm. 



unnatural note. 

12 5 

874 

Crickets very lively, na- 

» 8(1 

75 

Clear jnire skv, threat- 



tuval notes. 



eniiig a liot gale. 

12 7 

87 J 

Warm air. 

8 40 

75i 

llaiige of this hour 4J“, 

12 9 

874 




or 4 cleg, every 4 min. 

12 12 

88 

Calm. 

9 

7CJ 


12 15 

87 

(.'!ool gust. 

0 ;» 

7«3 

liiglit air of wind. 

12 18 

88 

Warm strong wind. 

9 10 

77 

A slight warm 

12 20 

88 

A shade more; violent 

9 20 

77i 




gust of warm wind. 

9 80 

78 


12 25 

87 -J 

Cooler- 

9 4<» 

7«i 

And n hliad(‘ moie. 

12 27 

87i 

Do. 

9 40 

VK 

A cool l»re^‘/e in sliade, 

12 30 

8n 

Do. 



but in thv sun hot. 

12 33 

87J 

Do. 

9 00 

79i 

Ita.ige of tills hour 3® 

12 35 

87 


9 05 

701 

Calm, sun clear ; crick- 

12 40 

80} 

Strong cool gale, not a 



eis very lively, n.iturn! 



cloud ill the skv. 

0 

70] 

note. 

12 45 

«b\i 

Do. 

0 5 

aiKj 

No breeze. 

12 47 

80 ‘ 


0 15 

im 


12 ,50 

fi(i 

Strong wind, not scorch- 

0 20 

iii-i 

Strong gale of warm 



ing. 



wind commenced. 

12 55 



0 22 

82 

(lusts wliistling gust. 

12 57 

f«4 

Strong, cool. 

0 25 

82.J 

(1 lists abated. 

1 

80 

Strong but warm glow. 

0 :to 

82i 

('aim. 



ilaiige }y down; rise 

0 35 

82} 

(iaU* must have cooled 



in 20 min. ? ihh in 



the air 1 1 mln.tn ^ deg. 



4l» mm. 2'", ^ 

!0 15 

83 

llange of this hour 3','". 

1 2 

87 


1 

85 ' 


1 t 

871 

Warm so h i >cating wind. 

1 5 ! 

85J 




rise sudden. 

il 10 1 

81 j 

Strong w lii/zing breeze' 

1 5 

874 




cool. 

1 7 ; 

87} 


11 12 

83 

Strong loud giisl. coul. 

1 U 

88 

C 1 ick et h again in natural 

11 13 

82} 

Very violent gust of 



tune; had stopped in 



wind, hot, from NW. 



the cool gale. 

!1 15 

83 

Do. do. 

1 11 

874 

Strong gust. 

11 17 

83 J 

Do. do. 

1 40 

8«i 

Strong warm wind. 

11 20 

82A 

Cool, hut strong breeze. 

1 45 

874 


11 25 

824 

Slilfcool gale. 

1 .50 

8'7 


11 27 

82,1 

Strong, cool, hissing 

1 57 

074 

lliuige in this hour 2* ot 



gale.' 



rise in 9 min., and tall 

11 33 

824 

Do. do. crickets with 



U' in 10 min from 



long croaking note. 



lb 4()>.. Jh 50"’. 

11 35 

824 

V iolcnt gust Iroin N W. 

2 

«7 


11 40 

834 

Hose siuldenly. 

2 5 

87 

Cooling breeze. 

11 43 

83} 

Gale abated. 

2 10 

804 

Very strong do. 

11 45 

834 

Ciusts renewed. 

2 15 

87 


11 48 

85 

A shade le.ss ; waim 

2 20 

8«4 

W sir ill air. 



breeze ; sudden rise. 

2 25 

894 

. 

11 53 

844 

Breeze rather on the 

2 20 

89} 




increase. 

2 28 

90 


H 57 

84 


2 33 

00 

A shade less. 
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2 35 

m 


2 40&45 

m 


2 55 

89 


3 

mi 

Kange of rise from 2** 
10'", 3®. 

3 7 

90i 

Warm strong gale. 

3 15 


3 25 

88 

Cool, shrill giile, hot. j 

3 30 

88i 

3 35 

88^ 


3 40 

88J 


3 50 

89 

llange from 3** 7'’‘ to 3** 
25“', 3®,;,lall of2j. 

4 

89 

4 5 

mi 


4 15 

m 


4 25 

88i 



89 

Gale. 

4 35 

88^ 

Glass very feverisii. 

4 45 

m 

4 50 

87 


5 

187 

llange, descent of 2® in 
;)0 min. 

5 5 

80 

Moderate, sun clear. 

5 20 

85 

5 30 

85 

And a shade less ; heat 
fully more oppressive 
than at 90, or less able 
to bear it. 


6 40 1*. M. 

84; 

Glass momLjiteady and 
regular. P 

5 50 

84 

Range down — 3®. 

0 

84 

6 10 

83i 

Sun with a curious yel- 
low liaze around him. 

6 35 

83 

A shade less ; light of 
sun yellowish ; reflect- 
ed light, on a white 
ground, abeautiful pale 
red. 

« 27 

82J 

V 30 

82i 

Strong wind, haze ; sun 
almost obscured, while 
8jK)t in centre. 

0 35 

82 

Sun like a ball of rwl 
hot metal. 

(j 50 

82 

i Sun down, dark, hazy 

1 horizon, and indicating 
a hot stiflling night. 



7 

82 

Jlaugc down. 

7 16 

81 i 

MchIii clear. 

7 20 

81 


9 30 

7H 

Sky overcast, wind high, 
tlireatening a gale and 
rain: descent tYiis hour 
7\ indicating a descent 
of r ill every 20 min. 


V. Register of the Therimimler on Wlh Januarfj 1}}27, nt ViU^Tomi, 
New South Wales, 


The Thermometer during the tbllowing dav, January 1 1, coiitiuucfl uiiilbrmly 
advancing and dt?scending, T'hus, 


C*' A. M. 
8 

73J 

9 

175 

10 20;f' 

77 

iCt 

12 si 

87 

12 40 

87 

1 30 

88 

1 40 

»8 

3 30 

87 

4 20 

83 

4 50 

7» 

8 36 

73 


Light clouds, clear; no crickets. 


Crickets lively. 


Hot, close, warm wind. 

In sun lOO®. 

Sun overcast, threatens a squall. 

Getting cool. 

Overcast ; threatens a thunder storm. Thus, in (>** .40*“ it 
rose 14i®, and sunk 16 in the space of 6*» 20*", This, how* 
ever, docs not shew the minute variation. 






at Piit-Tumi^ New South 


m 


*VI. JivgkUr (if the Thermometer , on I2ih Jamary \2St^,ut PUUTown, 
New SoiUk Waks^ hein^ a fair average midemmier day, Oovened. 
with define mmovcabk eloads, the sun not appearing all the duy,^ 

This (lay was as remarkable for steady, undeviating, low temperature, as tlie 

* preceding days were for unsteady fluctuating variations. 

A. ivi. 71® Cloudy, cool. No crickets; seldom heard till the thermome- 
ter is above 74" ; yesterday crickets and grasshoppers flying 
about in all directions, lo.dav not one to be seen. 

7 i0‘« 71 

n 72 

2 e. M. 74 

4 714 

5 71 

6* 71 Range from b to 2, or eight liours, 3®; from 2 to G v. m., 

(ir four hours, 


A'lL Jkgistcr of the Thcmtwmeler at PiU-Town, New Soaih JVakx.^ on 
the 18ih of January TJ27, heing a fair average day ; cool in the 
morning, glowing hot at mukday, with a strong gale, and followed 
hy a severe thunder gust, and cool calm evcuhig. 

I> A. M, 7b“ Mild, idcasuiit; cluudv ; rose gfadiuiUv to 12 e. M. 

12 r. >t. 

12 27 tiO 

12 33 Co(;l, v\ind howling, elouds dark. 

12 40 00 Greatly overcast, threatens Ih under. 

12 4ri 004 beard distant. 

12 3£» 07 Rain in largo drops- 

1 5 0o4 heavy, wind strong, 

J 10 d4 J Severe actualb thunder loud and high. 

I 15 fj3 Scjiiall ul its worst, heavy rain, 

1 20 70 Wind abating. 

1 25 77 Squall nearly over. 

2 10 024 Calm, with clouds. 

2 40 K2 Steady till this ; fresh stjuall coiiimeiioing. 

3 .30 77 severe Miundcr storm, squall from N Jv 

.3 .3,3 70 

3 40 704 dale al)ating ; continued stead v till 7 r. m. 

7 30 74 

8 40 7:1 

9 73 

VlII. Kcgixler of Ik' Tk’.nmmeler at PUl-Tmn, 2\il January 1827. 
being a fair average day, with light hazy clouds over Ike whoh 
, sky, painful scorching heat, and a strong hot gale from the sun, 
and g(dng round from E. to JV, by N. during the day^ 

G A. M. 73® 

7 30 74 

8 74i , 

9 10 82 J Cloudy; clouds about 11 break away, and h^sX gradually in- 

creased till 2 o’clock. 
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Table: — contiiltied; ■ 

2 A. M* 07i 

^ 30 98 

3 40 984 Hands and face afiected by strong heat. Mr in breeze 104®, 

in sun ll4i®, in warm shade 104®. 

3 20 964 

3 3^ 96 

4 35 96 

Sy 30 92i Beautiful clear sky to the west. 

6 91 Sun with u yellow tinge on the bender. 

6 30 91 

9 86 Continued to descend ; lowest during the night about 7 6^ 

Highest rise 25 in the slmde ; in sun, 414'’- 

Sudden changes like these must try the strength of the strong- 
est constitution. On the 18th of January, the change of tem- 
perature, in falling from greatest h(‘at, in one hour, was 4J 
times greater than it had been on the 152th of January in four 
hours; and on the 21st January, tlic rise from 6 to 2, in the 
shade, was m<»re than eight (inu's that f)n the 12tli January , 
and in thi‘ sun. was fourteen times greater that it had l»cen iu 
the same space upon the same day. 

Fi’om these ol)seyvations, imperfci.*! as they are, (and to do 
justice to meteorology would recjuire more labour and unremit- 
ting attention than one man can bestow), we draw tilt follow'- 
ing conclu.sioiis . 



It is somewhat singular that the hour of maximum lieat iu 
this Table, and in the average,^ should occur about 3, or be- 
tween 3 and 4 o’clock r. m,, and that the average or mean tern- 
jieratnrc should occur about 10, the ])recise hours that seem 
correspond with observations made in the northern hemi- 
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tsphero ; and we have not any doubt that, if a continued serifys 
of experiments were made at very short intervals in this colony, 
the hours in averages would be found exactly to correspond. 

Mr John Coldstream made a series of observations, for twenty- 
four hours, each month in the year, for one year, the results of 
•which were published in the Memoirs of the Wernerian Society for 
1823. According to the average result of these well conducted 
experiments, it was ascertained that the daily range of the ther- 
mometer was on an average about 9''.93, its maximum being SS*", 
which happened in August, its minimum occurring in Fe- 
bruary « The average dally lange would be much greater in 
this colony, when we know it sometimes ascends from 65'" and 
70^ to 111'®, and, according to your own accurate observations 
at Paramatta, even to 118^*’ in warm situations in the open air. 
It would, therefore, be a matter of singular utility, to have 
many sets of observations long continued, and at very small in- 
tervals, both at Paramatta and on the Hawkesbury, and perhaps 
on the Blue Mountains, and at Bathurst or Liverpool Plains, in 
this coldhy, that the general rule might be found by which the 
temperature of the earth is regulated, and changes of tempera- 
ture produced. This has been rc»comniended by Dr Dewey in 
America, and by Mr Coldstream in Britain, who very justly 
observe, that this is a task that may be* ai'complished by the 
co-operation of many, but can never be done by any single in- 
dividual.’" ' If this be the case in America and in Britain, where 
all “ appliances and meatis to hoof' may be leadily procured, 
it must be greatly inerea.sed in this colony, where so little en- 
couragement, and so few laciblies, are given, even by men w)io 
profess to love and follow science for the sake of truth, that no 
man will think eucounleriug the dilliculties. It will be long 
l)eforc an equally accurate set of experiments w'ith your owni 
tihall be made fciir in this colony. Should an opportunity 
present itself to me, I shall not fail to embrace it. Yours, &c 
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b« tJic JUiUcriaU which tfie Romam emplc^cd in their Build - . 
ings. By Mr C. T. Bama(;e, A. M. erf Naples. ■ Commu- 
nicated by the Author. 

The materials which were used in the erection of the vari- 
ous edifices, which add so much interest to the ancient city of 
Rome, may be ranged under two great classes. The first con- 
sists of the common materials for building, wliich were found 
in the immediate neighbourhood of the city, such as limestone, 
pozzolana, clay, and silex ; the second of those which were 
brought from a distance, Avhiic and coloured marbles, granites, 
and jxirphyries. 

Their mortar was made, as it is at present, either from com- 
mon limestone, or from a stone whitli Vitruvius calls silcx, and 
which may perhaps correspond with our compact calcareous 
limestone. That which was obtained from the last, was em- 
ployed in the construction of walls, while the other was used as 
plaster. This mortar was mixed either with Arem^ fosma^ 
sand dug from pits, or Arena fluviatica and marina^ from rivers 
and the mu Of the first they had several sorts, black, white, 
and red, together with that to which we give the general luunc 
of pozi^olana. The vicinity of Home aln^unds with this last sort, 
and the inliabitants still use it for the same purpose. The 
place from which the sand was dug, was called Arcnariim, and 
these excavations have no doubt given rise to the catacombs in 
Rome. Tlie colour of this jiozzolaim is by no means uniform, 
for it is sometimes found red, sometimes purple, and sometimes 
the colour of tobacco. Its name is derived from Pulvis puteo^ 
because it w^as originally found in great quantities in the 
ncighV>ourhood of Pcizzuoli, near Naples. It was particularly 
used for buildings under water, because it resisted the influence 
|.pf that element, and acquired such a consistency as to form a 
' solid mass of stone and brick. A proof of this is found in the 
ruins of the harbour of Antium, and of ihp mole of Pozzuoli, 
which is called the bridge of dalligula^ though it must date , its 
origin long before the reign of that emperor. It is curious to 
observe, that on the shore of Raise, where Horace accuses, the 
jftbraans of attempting to deprive Neptune of part of his terri- 
tory, the foundations of the houses in the sea still remain, while 
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those on the shore have entirely disappeared, and left scarce a 
vestige behind them. ' On examining these foundations,, it fe 
f()und that they consist of this sort of cement, bricks, and some- 
times pieces of tuffa. The sand from the sea and river was 
never employed when the other sort could be found, and the 
. same observation may be made regarding gravel (glarca) , The 
cement, according to Vitruvius, was composed of three parts of 
pit sand and one of limestone, or rather of two parts of river 
or sea sand, and one of lime. They generally added a third part 
of pounded shell to correct the defects of the sand, and to ren- 
der the cement more firm and tenadou. . 

Clay was employed in the formation of their bricks, and must 
have been in great rc(|uest in ilome, as their buildings arc chief- 
ly composed of this material. We are told by Vitruvius that, 
in his time, the bricks were dried by the rays of the sun, and 
he enters into a minute description of the method which they 
employed ; in the ruins, however, existing at Rome, we observe 
only bricks baked by artifJcial fire. On an attentive examina- 
tion o^jthosc found in Rome and Pompeii, we discover that the 
clay which they used was generally of two sorts, yellow and 
rexi, and that they mixed with it tulFa dust to render it more 
compact. Their size differs according to the use which was^nade 
of them, and the time they were formed. The bricks employed 
‘ in courts arc generally triangular ; those which we call tiles, and 
which served to bind togctlicr the roof to the entire mass of the 
wall, arc a foot and a half square; and those which were used 
for arches are quadrilateral, and ar; a foot and a half long and 
half a fcx)t broad. All the ancient bricks arc much finer in the 
grain, and are easily distinguished from those of the present day. 

The stones which were employed in the buildings of ancient 
Home, are the following : tuffa, which Vitruvius calls lapides 
vubri; peperino, or lapis albanus; travertino, or lapis tiburti- 
nus; silex, and pumice-stone. The first four are found in the 
foundations and outer facings of the buildings, as well as in the - 
internal construction of the walls and vaults ; the silex was only 
employed in the pavement of flie streets, and the interior masses . 
of the wall ; the pumice- stone was particularly used in vaults 
from its lightness. I'uffa is found in every part of the. countiy 
rovind Rome ; and ihe ancient quarries, alluded to by Sl*ftbo, 
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may be seen near the Anio,«at Cerveretto, five miles beyond the 
Porta Maggiore, to the left of the Via Collatina. It is a volcanic 
production, of a colour more or less red, and of no great solidity, 
as it is easily decomposed by exposure to the atmosphere.;;. The 
foundations of the buildings on the Palatine Hill are of this 
stone, and the Temple of Fortuna Virilis, and the aqueduct of 
Claudius, are also built of it. In this case, they cither rough- 
cast the outer pai’t of the wall, or cut it in sufficiently large 
pieces to resist the action of the air; the first method is observed' 
in the above mentioned temple, and the other is found in the 
aqueduct of Claudius, Tuffa was employed also in Rome and 
its neighlK)urhood, for that sort of building, which, from its 
form, was called reticulated* This commenced on the decline 
of the Republic, and ceased about the time of Caracalla. The 
vicinity of Naples abounds also with this stone, and indeed the 
city is almost entirely built of it. The grotto of Posillipo passes 
through a mountain of this sort, and the j)erforalions in the 
neighbourh(K)d of Cuma*, Baia', &c. wliich aic supposed lohaVe 
been the abodes of the Cunmielii mentioned by Homer, are dug 
in the same \olcaiiie matter. 

Lapis albanm^ Peperino, also a volcanic procluction, derived 
its name from iMouul Albanus, and its (puirries are seen at pre- 
sent in the neighbourhood of Marino ; its greenish greyish 
colour, and the rcsemldanco it bears to pounded pepper, has 
given rise to the vulgar name of PcperiiUK This stone, as well 
as that called Lapis GahimiSy resists the action ol* fire ; and, on 
that account, Nero, according to T«’ic*itns, issued a decree, after 
the burning of Home, that all the houses rshould be built f>f one 
or other of these stone>. The peperino is more solid than tuffa, 
and is less influenced by atmospheric changes, though it also suf- 
fers. The walls ol' Servius at Rome were built of it, as may be 
still observed under the temple of Victory, on the declivity of 
theJiJ^uirinal, where there are still some remains. It has also 
fnployed in the erection of the enclosure of the forum ol' 

Tva, the temple of Antoninus, and Faustina, Sec, The Lapis 
"^abmns very njuch resembles peperino, and is found at Gabii, 
about twelve miles from Rome. Its colour is the same ; but it 
much harder and more {xwous ; the ancients employed it more 
particularly for millstones 
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Trayertiho, a name corrupted from Lapis Tiburtinus, was 
brought from the neighbourhood of Tihur, Tivoli ; and even* 
now you see the ancient excavations between the Aqum Alhidm, 
-and Pons LucanuSy to the right of the road. It is a calcareous 
concretion, formed by sulphureous waters, and those of the 
Anio ; it is extremely porous, resists the action of the atmo- 
phere, and hardens in proportion as it is exposed ; fire, however, 
decompN^ses and calcines it. The amphitheatre of Flavius, the 
sepulchre of Melella, and many other monuments on the Appian 
Way, are of this stone. Its colour is originally white, but, from 
long exposure, it acquires a yellowish hi e, which adds much to 
the beauty of the buildings. The Romans cut it in large qua- 
drilateral masses^ and employed it without cement for their edi- 
fices. The temples and walls of Pmstum arc of the same mate- 
rial, and the quarries whore the cyclopie masses were excavated, 
arc seen without the walls of tlic city. Some of the stones arc 
twenty- four feet in h^ngth. There is a bridge at Renavento, 
which is observed to be of tlic same structure and same mate- 
rial. is a diflerent stone from the one which is known to 

mineralogists under that name ; it is a basaltic lava, of an iron 
colour, which, from its peculiar hardness, was employed in walls 
and the pavement of streets. The cjiiarries arc found o» the 
Appian Way, beyond the sepulchre of Cecilia Metella, and in 
many other places in the vicinity of Rome. Fumice-stone 
from its extreme liglitness, was reserved for the erection of 
vaults ; and you find it employed in those of the Colosium, and 
the magnificent cupola of the Pantli<x)n. It was brought from 
the neighbourh(x»d of Vesuvius. 

These are all the common maicriais which the Romans em- 
ployed ; and before we proceed to notice those ornamental stones, 
which added so much beauty to their edifices, we shall attempt 
io mark the difTercnl epoclis in Roman history, when these ma- 
terials were used. 

The most ancient Roman buildings are constructed of the 
lapis albanus, because Alba was the first important conquest 
which the Romans made ; and*it is natural to suppose that, they 
would prefer the stone wdiich could be most easily procured. 

* The pumice meulioiuvl above is, wc jirosume. vesicular lava, not 
mice of geologists.— Enn , 
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This continued to be used, not only duri^ the regal govern- 
ment, but almost to the fall of the republic. The Career Mamcr- 
tinum constructed by Ancus Marcius'; Cloaca Maxima^ the 
work of the Tarquins ; parts of the Wall of Sei’vius, under the 
Quirinal ; the sepulchre of the Scipios, and many other anei^nit 
monuments, are built of this stone. When Tibur was subdued, 
A. M., 417, they began to introduce Travertine, which was ever 
afterwards promiscuously used with the lapis albanus. it is, 
harder and more compact than pejicrino, it was particularly used 
for ornaments, arches, and architraves. Thus, tlie Doric capi- 
tals and architrave of tfie tabulariiim, the insulated columns of 
the temple of Fortuna Virilis, and the arch of Dolabella on th(; 
Mons Coclius, are composed of this stone. As far as we can 
perceive from the remains of antiquity, square masses of stone 
were used during the kings and the republic. But on its de- 
cline, they introduced tliat sort of construction whicli Vitruvius 
calls Optis Inccrfum^ and which must not be confounded wnth 
iliat formed of large polygons, which \vc sec at Cora, Prseneste, 

' and other ancient cities of Latium. \"itruviiis, indeed, tells us, 
and we can perceive it from the ruins, that this opm incertum 
consisted of small stones mixed with mortar" There is an ex- 
ample of it in Home in the temple of lloinulus, under the Fala- 
tine ; at Tivoli, in the temple of Vesta ; at Pra'iieste, in the tern-, 
pie of Fortune, and irr many other ruins scattered through the 
country. On the contrary, the walls of the above mentioned 
places are built of massive polygons of three, four, and five feel 
in length, and without mortar. The opus hwerium is only an 
outward'fs^ng of the wall, and is .<upj)ortcd behind by a mass 
of evcfy sort of material. 

/The opus incertum was soon succeeded by the opus reticula-^ 
turn, which is mentioned, by Vitruvius, as the fashionaldc archi- 
tecture of his age, and which continued to bo, more or less, used 
down to the reign of Caracalla. This reticulated construction 
derived its name from its resemblance to net-work, and was 
formed of stones found in the neighbourhood, which were cut 
into thq form of' coves. At Rome the stone is tuffa ; at Pto- 
ncsto, calcareous limestone ; at Tivoli, travertino ; and .at Tus- 
culum, a kind of peperino, which the Italians call Piaira Tus- 
As this particular sort of construction could pot be 
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iiscki 'n tb<; angles of houscS) they seem generally to have intro- 
duced bricks, and sometimes stones of a rectangular shape. 
There- are several l)cautiful specimens of this reticulated worJe 
at Rome ; the gardens of Sallust under the Quirinal, and the . 
palace of Maocenas, may be. mentioned as worthy of inspection. 

• In both these, you see this net-work promiscuously used with 
bricks, regarding which we shall now make a few observations^ 
The lateritium or brick- work, began to come into ge- 
neral use in the time of Augustus, and maintained its ground to 
the fall of the empire ; it was nearly equal in strength to the 
massive stone-work which vas originally employed. There 
were many changes, during this long period, in regard to the 
form of the bricks, ai]d tlie quantity of cement. In the reign of 
xVugustus, they were generally m^e of a red earth, of a tri- 
angular form, and about an inch in thickness, as may be seen at 
the gardens of Sallust, at the palace of Maecenas, under the Es- 
quiline, and at the [)alacc of Augustus on the Palatine. Under 
Tiberius, the earth was of a deeper red or yellowish, as is proved 
by the prmtorian camp without the Porta Pia ; and in the time 
of Nero, they mixed the yellow aifd red bricks in their build- 
ings, as Ujc aqueduct near the Porta Maggiorc shows. They arc 
much smaller than those of Augustus and Tiberius, and very 
little cement seems to have been placed between them. There 
are some other remains, in diflerent parts of Rome, that seem to 
be of the same age anti construction. Of the brick constructions 
of the time of Vespasian and his sons, we have some magnificent 
specimens in the amphitheatre of Flavius, the baths of Titus on 
the Estiiiiline, and the villa of Domitian. The two former ap- 
proach nearer the construction of Augustus, and ilie latter re- 
sembles the brick-work of the palace of Micccnas. The edifi- 
ces built in llic reigns of Trajan, Adrian, and the Antonines, 
exhibit the same construction, and though the baths of Cara- 
caila are evidently deficient in good table and lieauty of design, yet 
the brick-work is nearly equal to that of the best times. Aftor^ 
this there was a rapid decline in every thing connected with ar- 
chitecture, and even the brick-work did not maintain its original 
solidity. They no longer atteinpied to make, them equal in 
size, and they introduced large portions of cement, which tend- 
ed jnucli to weaken the strength of the walls. From Caracalla 
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to Diocletian there are few remains, and even of these We are 
unable to fix the exact period when they were erected. 

It is curious to observe, that they now began to be economi- 
cal in the use of bricks, and that they introduced a mixture of 
tuiFa, as is evident from the restoration of the tomb of the Sci- 
pios, the circus of Caracalla, and the ruins adjacent to the cir-- 
cus. The numerous churches and basilicos, which were erected 
by the Christians in the fourth, fifth, and sixth centuries, such 
as St Croce a Gerusalemnie, St Gcovanni c Paolo, St Paolo, St 
Pietro in Vincoli, Src. and the walls whi(;h surround Rome on 
the left bank of the Tiber, and which are of the age of Hono- 
rius, exhibit the same jX)verty of materials ; they have bricks of 
all sizes, with a great quantity of cement, which Is of inferior 
quality to tliat used in earlier times. On tlie fall of the Roman 
empire, they even neglected the selection ol‘ proper materials to 
form their bricks, and even i‘iii ployed those which they took 
from more ancient buildings. At last they invented a method 
of cutting the softer stones, tuftaand peperinos, into small rect- 
angular masses, and discarded entirely the use of bricks, The 
Italians call this Opera Suracfncsca, because it w\as introduced 
when the Saracens occupied Italy. The walls oJ’ the Vatican, 
built by I.reo IV, in the ninth century, a)u the first specimens 
which we have of it in Ronn* This sort of construction con- 
tinued to be used during the barbarous ages till the fourteenth 
century ; the castle ol‘ Capo de Ihme^ near the sepulchre of Mc- 
tclla, built by Pope Roniface VUI., is a beautiful specimen of 
it. They sometimes cut marble in this rectangular shap(‘, as 
may be seen in Sorre de Covil^ a woi'k of Innocent III. of the 
thirteenth century. 

To conclude thi.s part of our subject, we may remark, thai 
the Romans during the kings, and the time of the republic, em- 
ployed in the public edifices .square masses of stone ; on the de- 
cline of the republic, lliey introduced opus mcertum ; under Au- 
gustus opus rctirulafum and lutcjitium were promiscuously , 
used ; the optts rcilcidainm ceased under the Antonines, but 
the brick- work continued lo the bcvcnih century, and was suc- 
ceeded by the opera Snrachmen. 

We must resin'vc the observations we have* to make on an- 
cicn^marbles, granites, poi phyrics, and alabaster, till another op- 
portunity. 
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On iJie Covermig of Birds^ considered chiejty with refire^ice io 
the, description and distinction of Species^ Genera^ and Or^ 
ders. By Mr W. Macgtlliveay, Assistant to the Regius 
Keeper of the Edinburgh College Museum, and Correspond- 
ing Member of tlie Wernerian Natural History Society. 

, Communicated by the Author 

IBieds, like quatlrupeds, are invested with a ciovering^ which 
is connected with the skin, and lies immediately upon it. This 
a)vering is cliemically of the same nature with the hair of mam- 
mifera, and the scales f)f reptiles and fishes, hut it differs essen- 
tially in respect to its mechanical structure, being much more 
complex in its coiislituent parl'^ than the envelope of these class- 
es of animals. To this general envelope the name of plumage 
is given. In ordinary language it is more frequently called the 
feathers. It is peculiar to birds. 

It may be presumed, that the plumage of birds serves to pro- 
tect them from the injurious agoiiey of* external powers, such as 
cold, heat, rain, hail, &c. and that it operates in retaining tlie 
caloric generated io the body, and in developing or fostering 
electricity. The vari(‘ties of structure, magnitude, and propor- 
tion, and the degrees of connection, winch its parts jnvscnt^ to- 
gether with tlie diversified hues, and the varied capabilities of 
absorbing or reflecting light which it po^se^se^, must, in a sys- 
tem where every thing is the result of design, originate from 
peculiar specific necessities, and be subservient to the welfare, 
or even the existence, of the individuals composing this beauti- 
(\d, and, in many respects, highly interesting class of beings. 
Upon considerations like these it is not my design to enter. 
Their develupcment would constitute a task moretlian sufficient 
to confound the pretensions of tlte wisest ; and I should more 
admire tlie mind that had discovered the causes, relations, con- 
nections, ends and objects of a feather, than that which liad 
measured the magnitudes and distances of the planets, tra(*ed 
their orbits, and calculated the velocities of their nwolutions. 
The plumage also answers an#ther very inqiortant end in the 
economy of birds, being the medium of their locomotion iii the 
aiv, — a faculty w^hich gives them so many advantages over qua- 
drupeds, and wliich is not possessed, in an equal degree, by my 
other* class of animals. 
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Tire plumage, then, is the general covering of a bird, whkiU 
usually invests all its parts, excepting the beak, eyes, tarsi, and 
toes. It consists of a great number of individual parts, whicli 
are denominated Jhathers. Besides these parts, hov-^ever, so doi 
nominated, there are in most birds others, which, lying conceal- 
ed among the former, and not making their appearance at the 
surface, are apt to be overlooked by superficial observers. These 
are the down-feathers, and hairs, or piliform feathers, which will . 
be described in course, but which, for the sake of simplification, 
may be for the present overlooked. 'J^ieso individual parts or 
feathers are disposed upon the skin in what is called quincuncial 
order; tliat is, in lines intersecting each other at acute angles, 
and in such a manner as to lie over oath other, like the tile.s on 
the roof of a house ; a circumstance denoted in Zoology as 
well as in Botany, by tlie term imbrication, their general direc- 
tion being backwards, or from the head of tlic bird to the tail 
and extremities. 

Tlie plumage, as has just Ix'en observed, does no! cover the 
whole surface of a bird ; but, iK'sides the parts mentioned, as 
being altogether bare, tlicre are others, which, although covered 
over by the feathers, yet do not give origin to them, and are 
thus, in a particular sense, bare. These parts arc; a line from 
the base of the upper mandible to tlie eye, called tl»e lore or bri- 
dle ; a line from the ear to the shoulder, on either side of the 
neck ; a broader line from the fore-part of the sternum to the 
vent ; a space upon the sides under the wings ; and in female 
birds, and frequently in males also, during incubation, two cir- 
cular spacer, or one transv ersely oblong space, of greater or less 
size, uj)on the abdomen. Other [larts also ot^cur in particular 
species or genera, which will become the subject of distinct con- 
Mderalion in their own pkice. 

A feather may be defined an individual constituent of the 
plumage, having a distinct existence of its own, and by its asso- 
riation with others contributing to form the general envelope. 
Or, in another sense, it may he defined, a mass of indurated ge- 
latinous matter, inserted by onc^ extremity into the skin, con- 
nected by apposition in the greater part of its form with others, 
and in a portion of one of its terminal surfaces touching Uie air, ' 
having a root or proximal part of a tubular foi*m, continued in-" 
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^ to an elongated and attenuated seem, laterally giving io^Hion 
to a senes of connected filaments. A feather of the ordinary- 
kind, or what may he assumed as a perfect feather, consists of 
the following parts. - 

L Thc^wfi^for barrel^ (in Latin tubus, in French tube or 
tuyau), a tubular part, by which it is fixed into the skin. It 
ebnsists of a thinnish transparent tube, or hollow cylinder, ha- 
ving the colour and texture of a thin plate of clear horn, and 
being chemically of the s£ime nature. This tube, which is more 
or Jess protracted, being in som^ feathers scarcely a fortieth part 
of their length, as in the byj&hondrial featliers of Paradisea 
afKxia, while in others it exceed.^ a third, as in the quill-coverts of 
the Flamingo, is abruptly narrow^'d at the lower, or with reference , 
to the connection of thu feather with the skin, the proximal end, 
where it is closed up by a dry membrane, forming part of an 
apparatus that has been subservient to the growth of the other 
parts of llie feather, and wliicli now, in a dry and shrivelled 
state, extends along the whole length of the tube, in its intcrior- 
This part, when taken out of the tube of the feather, presents 
the appearance of a very thin transparent membranous tube, di- 
vided internally by transverse dissepiments, At cacli of these 
dissepiments the tube separates on pulling it gently, and each 
portion so obtained presents the appearance of‘ an inverted liiii- 
nel, the prolonged extremity of which, being continued into that 
of the next above it, an internal tube is produced, which occu- 
pies the centre of the membrane. This membrane is, in ordi- 
nary language, termed the pith, from its resemblance, if not in 
nature, at least in position, to t)ic pith of a plain. It might, 
with more propriety, be named the mkrnal membrane of the 
lube, vnemhrana iubi interior^ membrane interieure dc la tube. 
The lube is invested externally with a sort of close sheath, con- 
sisting of several layers of condensed cellular membrane. With 
regard to the texture of the lube itsell’, it would seem to be com- 
posed internally, and, in its greatest thickness, of a uniform 
horny substance, which, in many species, howe\'cr, shews longi- 
tudinal fibres, while the outer p^rt, thouglr not to a great dcptlt 
from the surface, is comjrosed of transverse or annular fibres. 
H^cc the reason why, in making a the slit is always dean- 
est >vhen the outer layer has been scraped off’. The longifudi- 
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iial fibres are distinctly seen in the quills of the domestic cock, ^ 
and of the gallinaceae in general. The lulbc terminates ateve, 
that is, distally with respect to the body of the bird, in the next 
part. 

2. The shqf't or stem^ (in Latin BacMs^ in French La Tige ), 
This is a continuation of the tube, but considerably altered in 
its forms. It is generally as follows. From being of equal dia- 
meter with the tube, it gradually diminishes, so as to terminate 
in a point. Considered in respect to its length, it is more or less 
curved, the outer, upper, or an^rior part, or hack, as it may he 
called, being convex, the inner,\inder, or posterior part, or face, 
concave. The back is more or less convex, but generally in a 
small (legree, considered in its transverse section. The face is 
fonned of two convex surfaces, se])aratedby u groove which runs 
along its whole length, or of* two inclined jjlanes meeting at 
obtuse angle. The two sides are more oi ])lane, and gra- 
dually approximating, as i> equally the ea^e with the hack and 
face, from tlie base toward the tip, where all f'our meet, and 
terminate in a point. Intornally the shaft consists of a soft, 
compact, elastic substance, of a white colour, having much ot* 
the mechanical nature of cork, amfwdnch might be named the 
hiU rnnl snbcnh'ic sahsiance of ihc vwicna uu hiH snherom 

interna^ la malurc hiterne lugrusr dr la ifgc. It is separated 
longitudinally by a line proceeding from the groove of the face 
of the sliaft, and this division can hv traced along its whole ex- 
tent even to the back, on the (external surface of wliicli tliere is 
sometimes a corresponding sunk line; but tl)e two pieces of the 
corky matter are in close contact along lliis dividing line, and do 
not even separate distinctly by tearing them asunder. Tlic tx- 
ternal i)art, or horny envelope or case of the sliaft, i.s much thin- 
ner than the tube, tlie latter of which i.s prolonged farther along 
the back of the shaft, tlian along its face, althougli there is no 
line of distinction betwx'on them. Some further explanations, 
however, arc ne(;cssary here, before the structure of the shaft 
can be rightly understood. Where the tube terminates on the 
face of the feather, and where the groove of' the shaft com- 
raeiiccs, the line of union of the dorsal and lateral surface of the 
shaft meets its fellow of the other side, liaving gradually left the 
jjosierior margin of the #aft, crossed its side obliquely, and be- 
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come anterior at this poipt ; so that, at the commencement of , the 
shaft, what is naturally considered as the back of the shaft forms 
the whole circumference of it, and does not become the real or 
geometrical back, until it has reached a certain height. It is 
this back only which is the true continuation of the shaft. We 
rnay suppose the corky matter imposed upon its anterior surface, 
and covered over by a prolongation of it, forming the coating of 
the sides and face of the shaft. The |x)Sterior wall of the shaft is 
much thicker than the others, and longitudinally grooved inter- 
nally,’ of* where it meets the pith ; the anterior walls are consider- 
ably thinner, and the lateral r omparati' ely very thin. About 
the point of union of the two lines mentioned, on the lace of the 
feather, the corky matter commence'^, and is in contact with the 
anterior coat of the shaft, but posteriorly it leaves a vacuity, ‘ 
which extends some way up the shaft. The internal membrane 
of the tube having reached tliis point, divides, a portion passing 
upwards iiitp the posterior vacuity, another passing to the sur- 
face of the feathej’, by a small aperture at the commencement of 
the median groove of the shaft, over which lies a small laminar 
prolongation of the tube. This arrangement is what is observed 
in (|uill-feathcrs in general ; bi;t in most ordinary feathers there 
is no vacuity behind, and the internal membrane makes its ^xit 
undivided at the conimenccincnt of the groove. The shaft is 
distinguished from the tube by its being opake, wliich is caused 
by the internal corky substance, ihtr external Iionjy coat being 
of the same nature as the tube, only attenuated, and more so, 
as has been said, on llie back, thai^ on the face or sides of the 
shaft. 

3. The (in Latin trta^ in F rench /cs toilcs)^ of which 
there are two, one on citlnM' side of the shaft. The web is a la- 
teral prolongation of the external layer of the coat of the shaft, 
into a series of filamentous substances, ordinarily placed in ap- 
position, and by their asstxiation in this manner forming a slift- 
ish elastic expansion. The filaments of which the web consists 
are, named barbs. 

The barh^ barha^ barbe^ is a fej-y thin linear membrane, being 
an attenuated continuation of the outer pellicle of the shaft, and 
arising from it at the angle formed by the meeting of the dorsal 
JU1.Y — SEPTEMUKR 1827. 
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and lateral surfaces, along the edge of tiie latter. The direction 
bf the barbs is obliquely outwards with respect to the shaft, 
that is, inclining more or less at an acute angle toward the tip 
of the shaft. Each barb is flattened or compressed vertically 
with reference to the shaft, considering it horizontal with its 
face downwards, concave on the side next the tip, convex on the 
other, so as to fit to its neighbour on either side. It terminates 
at its lower part, or that on the concave surface of tfic feather, 
in a sharp edge, generally diaphanous, which is reflected in the 
direction of the tip of the feather. The body or substance of 
the barb is pretty uniform in thickness, and it is only when 
viewed in connection with the barbulcs that it could with any 
propriety be said to be triangular. 

From the upper part or edge of each barb there proceed two 
sets, one on either side, of minute filaments, having a direction, 
with respect to the barb^ similar to that of the barbs witlr 
spect to the shaft. These smaller filaments are named harhiUe^ 
barbula^ les barbules. It is by means of them that the barbs are 
firmly kept in apposition. The manner in wliich this is done, is 
not by the barbules of one barb interlocking witii those of another, 
in the manner of dovetailing, or as the teeth of two combs might 
be made to alternate by mutual insertion, as I believe is generally 
supposed. The position and direction of the barbulcs do not 
admit of sucli union, seeing they tnect each other at an angle, 
and therefore cannot interlock, which could only hapjjen wx*re 
they to meet vertically. The burbules of the side next the tube 
arc shorter and more adpvessed ; those of the side next the tip 
of the fcatlier arc longer and more paiulous. The latter are 
curved downwards at the extremity, while the former arc curved 
upwards; and being placed in apposition they form two distinct 
and continuous edges, the inciirvate or anterior series of one 
barb ovcrlapinng and hooking into the recurvatc |)osterior scries 
of the barb next to it. Although the connection of the barbs 
may not be easily seen in the ordinary feathers, yet it may in 
general be disa>vcrcd in the quills and tail-feathers, without the 
aid of a glass. When the barbrj are pulled asunder in the plane 
of the web, their cohesion is found to be very considerable in 
most feathers. When the iKJstcrior barb is pulled downw^ards 
pOt of rile plane of the web, the cohesion is found still greater ; 
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but when the anterior barb is pulled downwards, or the posterini^ 
barb upwards, there is found to be no cohesion at all. The 
curved form of the barbules is distinctly seen by the naked eye, 
in the tail-feathers of Buceros galealus. 

The barbules tlieinselves frequently present an appearance 
similar to that ol' barbs, giving ofi* laterally two series of fila- 
ments^ which may be termed barhicels, hai'oiccllfe. These fi- 
laments arc much more sparse than those of the barbs, but their 
objeci j|[jpears to bo the same, namely that of connecting the 
barbules, and retaining them in apposition. They are very dis- 
tinctly seen, with the aid of a small magnifying power, in the 
quills of Falco fulvus, Dionii lea exulans, and Buceros galea- 
tus. 

It imiy here be ivmarked, that, while what has been assumed, 
for the purpose of general description, as a perfect feather, is, 
what is lenned in botany, supra-dccomf)ound, there is yet in 
feathers tlie following gradation in respect to division ; 

l.v^, A feather may have only a tube and a shaft, without any 
other part; for examj)le, the quill of the cassowary. 

2/7, 'J'licre are feathers which have a tube, a shaft, and barbs 
desritute of barbules; as in the crest-feathers of the goiden 
pheasant. 

eS J, Feathers coiiMsting of lube, shaft, barbs, and barbiile.s ; 
as in most birds. 


4/A, I'cathers c/Jinposc'd of tube, shaft, barb.^, barbules and 
barbicelh, as in the e\am}>ies mentioned above. 

A barb also may have barbules m one part, and be simple 
toward its extremity, which is a case of very frequent occur- 
rence ; but 4bese, and sintilar modilications, w ill be more proper- 
ly treated of, when we come to the varieties of 1‘orin and struc- 
ture exhibited in the plumage. 

Feathers, then, in general, consist of three parts, — tht? lube, 
the sluifr, and the webs ; or they may be primarily divided into 
twa) pfifd, the tub^ and the vane, the latter of which consists of 
the shaft and webs. Thi‘ webi^onsist of barbs furnished with 
barbules. 


With, respect to the innnediate eonsetpienccs of their mecha- 
nical stVjUcturc, it may be remarked m featliers iu general, ilmi, 
from Ji»eing convex above, tliey resist flexion or fracture more 
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"iisom beneath upwards than in any other direction ; pulled to 
eitlier side also, they feel stronger than when bent downward in 
the direction of their concavity. They are elastic, and this pro- 
perty, together with their curvature, tends to keep them close 
together, and enables the bird to present, when occasion requires, 
a more or less compact surface to the air. When the barbules 
are disjoined, they readily unite again, on being placed in appo- 
sition. The weaker the feather is, provided it be complete in 
all its parts, the greater is the cohesion between its barK^ Com- 
pare, for example, the quills of Diomedea exulans with tliose of 
Falco riifus ; or quill-fealhers in general willi ordinary feathers. 

The webs ordinarily consist of united barbs, more or less stiff, 
although elastic, and compact, in their whole length, excepting 
toward the junction of the shall with llie lobe, where they are 
of a looser texture, often entirely disunited and floating. The 
lateral lines, from which the barbs arise, incline toward the me- 
dian line of the shaft at this place, as has already been explained, 
and meet at its commencemenl. 

At this |Joint tliere is, in the feathers of a large portion of 
birds, a plumiform process, or small leather, wl/ieh is of the 
following description : From the fore part of the tube, at the 
coninicncement of the shaft, and lying over the aperture by 
which the internal membrane of the IuIk* escapes, rises a thin 
jamina, being a continuation of the substance of the tube. It 
gradually narrows, and is continued in the form of a very deli- 
cate thread, for a greater or less extent. From the sides of this 
shaft rise two .series of barb.s, and from the barbs two scrie.s of 
barbules, as in tlie ordinary feather itself, rdl the parts being 
extremely fitie, and entirely disunited. The l>arbu3t>s are very 
much elongated and loose, resembling in these respects those of 
the lower part of the webs of feathers in general. Tliis minia- 
ture feather may bo called the accessory feather^ pluma acces- 
sorial la plume accTSSoirc. In feathers possessed of this struc- 
ture, the internal membrane of the tube comes out erfSrc be- 
tween the accessory featlicr and ^he feather properly so called, 
and is not continued internally along the back of the shaft. 

In respect to this accessory plumule, there is a curiqus and 
bepuliful gradation among birds. In tlie diving aquatic birds, 
or such as swim more than fly, there is a short laminar oiN^squa- 
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iniform continuation of the fore part of the tube, which is fring- 
ed with small barbs ; as in the genus Carbo. In the duck tribt^ 
some species are similar in this respect to the last division, for ex- 
amples Anascygnus, leucopsis, albifrons; in others, the accessory 
plumule begins to exist in a distinct form, but very small, as in 
, Anas ladorna. In the volitant aquatic birds, as Sula, Larus, 
Sterna, the plumule becomes distinct, but is still small. In the 
lobe-footed water birds it also exists in this incipient state, as in 
Fulica Podiceps cristatus. In the grallatores it attains the 
lengrlTof at least one-third of the feather. It exists in the ge- 
nus Psittacus, developed in a c onsideralv degree. In the genus 
Corvus, and the omnivorous birds of Temminck in general, it is 
commonly aboutjialf the lengtii of the feather, but very narrow, 
and witli few barbsJ^In the genus Turdiis, and others allied to it, 
it is still slender, but nearly tw^o-thirds of the feather in length. 
In t lie. genus Otis, it is more developed. In the gallinaceous 
birds it is very remarkable, (Existing of ^^cry considerable size in 
tlic genera Phasianus, Gallus, Lophophorus, Polyplcctron, Te- 
trao, Perch X, &c. In these birds it is broad, furnished with 
numerous tufty barbs, and reaching to about a third of the 
jcnglh of the feaUier from the tip. In the gallinaceous birds in 
general, the posterior ventral leathers are downy, and in (Siem 
the accessory feather is very little shorter or narrower. It is re- 
markable that the g(*nera Pavo ( P, cn 'if at us and P. japouhus 
and Crax, have no accessory lcather^. This is ecjuaily the cafie 
with the Columba^ It recc'ives its greatest dcvciojmicnt in the 
genera Casuariiis and Dromiceius, where it is of equal, or nearly 
t‘qual, size wdth the feallicr itself, and frc»m being downy, lias 
become perfectly similar in structure to it. Whether it exist 
equally develojx’d in the ostrich I do not ktiow, not having had 
an ojiportimity of examining that bird, but it probably does. 
Yet in the Rhea Americana, a binl closely allied to the emeu, 
the feathers are all perfc'Ctly simple, without even so much as a 
scale in the place of the accessory feather. I am aware lliat the 
double feather has been noticed in the en»en, the cassowary, and 
the ptarmigans; but in the otIWr birds which 1 have men tion ed, 
its existence does not se(‘m to have been known 1 observeniat 
some ft riters having seen the* double feather in the ptarmigan in 
winw, have, in a manner that to me seems very strange, takfh it 
for^ranled that it doe* not exist in that bird in summer, and 
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assumed tliai the accessory plumule is a provision of nature for 
'^’iltefending from the cold a bird so peculiarly exposed to:it as they 
imagine the ptamiigan to be. How these theorists may di«»pos4' of 
the reasonings which they have founded ii]:K>n such data, when 
they examine the f ummci plumage of thi^ ptarmigan, and find the 
accessory feather etiually dcvelojicd in it, and <Y>niparing the red 
grous with the ptarmigan, diicovcr that tt, too, ib amply pro- 
vided with a doiMiy envelope of Uie same nature, I know not. 
Moreover., if the bushy and downy acccs^oj v feather b(* a pro- 
vision of nature for the defence of the birds of cold legioh^;* why 
should the argus, thij Macartney cot‘k, the |ungle fowl, the Java 
partridge, which inhabit the w firmest regions of the glwbc, ht 
furnished vith them, and that, U<> in so high ' * ‘gfvt " The 
subject of the accessory plimuilc imglit, as v il hi peicetud, be 
treated much more fully , but ni\ objut not being to make it 
occupy a more prominent place than otliei tonsiileralions, I must 
relinquish U for the jiiescnt, with tlit (oneJuding remark, that, 
in bmls possessed of that soitot liath(r, the quills ami kurge 
tail-fcather>, as well as the first lov of supcnoi and uifenor 
quill covcir , are in most 'ases pciltctlv simple, although theie 
are some buds, cspecnllj among the t^allmacca*, and, in particu- 
lar, the Ljgopede giou*»i% which, in thos( ieatheis, hav< m very 
distinct ludmientaiy uctesM)»v feather e isting in the tnniw of a 
short tapering lamina, fringtd alone its free edges with small 
simple bards 


Explanation #>/ Vink Ilf 
Fig 1. Anterior dorsal kathei of the eassowai y 
Anterior dorsal feather of the emeu 
I'hese two figures shew the accessoiy ieatht its high- ^ 
est developeinent 

Inferior lateral cervical feather ot Ardea cinerea 

4 Dorsal feather ul‘ Tetrao saliceti, 

5 Dorsal fcatlier of Polypltctrpn chinqun 

6, Peetoial feathei ofFalco butco* 

7» Pait of a pi unary quill of the flamingo, shew'uig tlw muon 
oi‘ the webs 4 

I 

8. Part of a primary quill of 1 etiao sali(c*tj, slicwing the.yeceb- 
sory feathci existing 111 the siatt* of a small pOintet^ lami- 
na, fringed witli simple barbs. \ 
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Tig* 9 , PtH of a' p^toral feaikor of Di(»Kiedeaexulim 3 ^ flheir an 
accessory feailier consisting of a i^aU pointed,, 
margined with a few downy barbs. > \ ' ' V- 

10^ Sections of three barbs of a quill of Dioxnedea eaullnSi a 
little magnified^ shewing the mode in which the hatbar: 
^ connected by the barbules^ . > 

1 1. A barb of a primary quill of Tetrift^lagopus^ viewed latei^y. 

12. Part of a barb of a primary quill of Falco fulvus magnified^ 

shewing the barbule, connected by barbicels. 

Iji, *The same of the natural size. 

14. Part of a barb of a posterior dorsal (or train) feather of 

Pavo cristatus^ magnified, shewing^imple barbs. 

1 5. The same of the natural size. 


On Isopyrc^ a new Mineral Spedcs, By W, Hatdikg£R> Esq. 

F. R. S. E. Communicated by the Author. 

1. Description . — Regular forms not observed. Very pure 

massej^ of considerable size, often nearly two inches in every 
direction, occur iml)cdd(?d in granite. ^ 

Cleavage none. Fracture conchoidal ; highly perfect, where 
the mineral is pure ; c>f lower degrees of perfection, where there 
are foreign admixtures in it. 

Lustre vitreous, often considerable. Colour greyisb-bJacb and 
velvet black, occasionally dotted v/ith red, as in the heliotrope. 
Streak pale greenish-grey. 

Opakc, or very faintly translucent oa the thinnest edges, with 
a dark liver-brown tint. 

. Brittle.«-u.Slight action on the magnetic needle. 

^ Hardness =5.5... 6.0. Specific gravity =2.!)! 2. 

2. Several specimens of the species of Isopyre 
are preserved in the cabinet of Mr Allan. Some of them are 
quite pure, arid have no rock attached to them ; others are im- 
bedded in a kind of granite, chiefly consisting of quartz,. crystals 
of whfch often penetrate the d^ coloured mass of the isoj^rre. 
Some the specimens were procured by Mr Allan three years 
ago, oM a journey through Cornwall, in which I had the plea- 
sure/bf accompanying him, frmn a miner in St Just; others 
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^ were given to Mr Allan by Mr Joseph Came of Penzance, 
collection of minerals is particularly rich in the products 
of the western districts of Cornwall. The west of Cornwall 
is certainly the native country of the isopyre, but I am 
unable at present more accurately to indicate its locality, as I 
then considered the substance actually to be, what it was called,. 
blacJc opal, and, as such, much less interesting than it proved on 
more attentive examination, and omitted to take a note of the 
exact locality. ^ 

The resemblance of the isopyre to obsidian, or to whaCiiiight 
be supposed to be the appearance of opal, when of a black co- 
lour, is very considerable ; only the lustre of isopyre is less 
bright and glassy than that of obsidian. It isuilso .very much 
like certain varieties of iron slag, and in la.'t it would be diffi- 
cult to suspect the mineral not to be a product of the same kind 
of fusion which we arc capable of producing in our own furna- 
ces, if it were not associated with crystals of quartz, or did not 
contain, as in one of Mr Allan’s specimens, small imbedded crys- 
tals of tin-ore and of tourmaline. In allusion to this appear- 
ance, and also on account of the perfect similarity of a globule 
melted betore the blowpipe, with the fragment employed in the 
experiment, I propose the trivial name of Isopyre^ for designa- 
ting the mineral, from equal; and fire. Tlie similarity 
of properties is even prescTved in regard to magnetism, the glo- 
bule obtained by exposing a fragment of the mineral to the blast 
of the blow'pipe being magnetic, as well as the fragment itself, 
and even in a higher degree. 

From the description given ^ of the Tachylite of Breithaupi, 
this mineral should much resemble the isopyre. Its specific 
gravity is much lower, being only 2.5... 2,-54, .so as to preclude 
the possibility of their belonging to the .same species. It occurs 
in basalt and wacko at Sjesebuehl, near Ga*ttingen, likewise on- 
ly massive. 


Leuiihard, 2d edit. p. 7tU. 
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Chemiccd Examination of Isopyre. By Edward Tubkeb, 
M. D., F. R. S. E., Lecturer on Chemistry, Edinburgh, Com- 
municated by the Author. 

-Before the blowpipe the isopyre fuses without the cnsen-^ 
gagement of any gaseous matter ; and melted with salt of phos- 
phorus, it gives evident indications of the presence of silica. 
On redlining it to powder, and exposing a portion of it on pla- 
tinum wire to the blowpipe flame, a rich green tint appears. 
Acids act upon it with difficulty ; but it is easily and completely 
scoinposed by an alkaline carbonate. Heated to redness it 
does not give water, nor suffer any K)ss in weight. 

Having ascertained by preliminary trials that the isopyre con- 
sists of silica, alumina, oxide of iron, lime, and a little copper, 
without either manganese or magnesia, I proceeded in thcfollQW- 
ing manner to the analysis, in which I was assisted by my friend 
Mr Copland. Of the isopyre in fine "pt'wder 20.625 grains 
were mixed with 80 grains of the carbonate of soda, and ex- 
posed during half an hour to a red heat. The mass, which had 
acquired a yellowish tint, and contracted considerably, was di:^ 
solved by dilute muriatic acid. The solution was evaporated 
very slowly to perfect dryness, and the silica separated in the 
usual manner. After exposure to a red heat, it weighed 9.71 
grains, equivalent to 47.09 (kt cent. The silica proved on ex- 
amination to be quite pure. 

From the 'solution, thus freed from silica, the copper was pre- 
cipitated by sulphuretted hydrogen. The sulphuret of' copper 
was then dis 3 olvcd in nitromurialic acid, the excess of acid ex- 
pelled by evaporation, and ihe peroxide of copper precipitated 
by pure potash. The oxide of copper, after being heated to 
redness, weighed 0.40, amounting to 1.94 per cent. 

After separating the copper, the solution was heated with 
nitric acid, in order to convert the iron ihio peroxide, and the 
iron and alumina were then thrown down by a very .slight ex- 
cess of pure ammonia. The p^oxide of iron and alumina were 
then separated as usual by pure potash, and deprived of water 
by heal. . The former amounted to 4.14 grains, or 20.07 gpr 
cent.^^aad the latter to 2.87 grains, or 13.91 per cent. 
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The lime contained in the ammoniacal solution was precipita- 
ted by oxalate of ammonia. The oxalate of lime, decomposed 
and rendered caustic by heat, yielded 3,19 grains, or 15.43 per 
cent, of pure lime. 

To ascertain if an alkali is contained in isopyre, 30 grains of 
the mineral in fine powder were decomposed by 180 grains of. 
the carbonate of baryta, *and the earthy and metallic substances 
removed in the way above mentioned. After expelling the am- 
moniacal salts by heat, there remained a trace of soda, v^hich was 
most probably derived from the reagents. 

In order to discover if any acid is contained in isopyre, I de- 
composed 20 grains of the mineral hy carbonate of soda, anc||^ 
removed the soluble parts by distilled water. -In the alkaline 
solution, neutralized by nitric acid, muriate of baryta discovered 
a trace of sulphuric acid ; but I was unable to detect the pre- 
sence cither of the muriatic, phosphoric, fluoric, or boracit; acids. 
The sulpliuric acid is most probably derived ^from the copper 
being combined wholly or in part with sulphur; at least, o)i 
digesting isopyre m powder with nitroimiriatic acid, the solution 
was found to contain both a little copper and sulphuric acid. 

According to this analysis, the iso])yrc is composed in 100 
parts of 

Silicii, - 47.0:) 

Aiiuiiiiiiu - 
Peroxide of Iron, 20.07 

liime, - 15.43 

Peroxide* of Copper, 1.04 

00.44 

I fiirbear to speculate concerning the precise atomic constitu- 
tion of isopyre, since it is impossible to depend on the purity of 
a mineral which is both opaque and uncry stalli zed. With re- 
spect to the iron, it must in part be in the state of black oxide, 
as appears both from the colour of the mineral and from its being 
attracted by tlie magnet. The copper can scarcely be regarded 
as an essential constituent ; for, though I have seen no specimen 
which is free from copper, the Quantity of that metal is not con- 
stant. I found it on one cx;casion considerably below 1 per cent. 



Biographical Notice Comi Lacepj£dis, and account of 
Work on the Natural History of Fishes. 

Count Lacepeoe, in early life, by his experiments ami views 
iii philosophy, attracted the notice of Buffon, who ever after re- 
mained much attached to him. His skill and knowledge of 
music was so great that he became the friend of the celebrated 
composer Gluck. He wrote the music of the opera of Omphali, 
and afterwards an interesting work in two volumes octavo on 
Music and PotJtry, which procured him marks of respect from 
Frederick II. of Prussia, and, what^he prized . more, the ap- 
probation and esteem of Sacchini. ITis works on clec-tricity, and 
general and particular ])bysics which followed, were not success- 
ful. Buffon proposed to him to write a continuation of his Na- 
tural History of Animals, to which he agreed. Some months 
before Buffon’s death, wliich took place in 1788, the first volume 
of his history of Reptiles, comprising oviparous quadrupeds, 
made its apparance ; and, in the following year, the second vo- 
lume, containing the natural history of, Serpents, was published, 
'rhesc works are distinguished for the elegance of their stvle, 
and the numerous interesting facts which they contain. About ♦ 
this time, the political agitation of France commenced, and lia- 
cepede was for several years enveloped in the frightful vortex 
of the Revolution at Paris, from which he escaped with hi.s life 
by a fortunate chance, and retired to the coiiiUrv. * 

Of all the occupations, says Baron Cuvier, in which M. de 
Lacepede had lieen induced to engage, the sciences alone, as 
is usual with them, remained faithful to him in the time of mis- 
fortune, and k was with them that he consoled himself in liis 
retreat. Resinning the habits of his youth, passing the day in 
the midst of the woods or on the banks of the rivers, he traced 
the plan of his Natural History of Fishes, the most important of 
his works. Immediately after his return he commenced its com- 
psition, and at the end of two years, in 1798, he found himself 
in a condition to publish the fi'^jt volume. Five volumes ap- 
pared in succession, the last in 1808. 

This numerous class of animals, perhaps the most useful to 
man after the domestic quadrupeds, is the least known of all ; if 
is also 'thc least calculated to afford interesting developernenl. 
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Cold and mute, passing, a great part of their life in inaccessible 
depths, or exempt from those passionate movements which bring 
quadrupeds so near ourselves, shewing nothing of that conjugal 
tenderness which is admired in birds, nor of those labours so 
varied and ingenious, which render the study of insects as im- 
portant for general philosophy as for natural history, the fishes 
have scarcely any thing else to present to our curiosity than 
forms and colours, whose descriptions necessarily follow the same 
plan, and impress an inevitable monotonyon the works wjiich treat 
of them. M. dc Lacepede made great efforts to overcdnie this 
difficulty, and often succeeded in doing so. All that he could 
collect regarding the organisation of these animals, their habits, 
the wars which the human species wages against them, and tlic 
benefit which it derives from them, he has given in a pure and 
elegant style ; he has even diffused a charni over his descrip- 
tions of them, w^henever the beauties, which have been imparted 
to them in so higli a, degree, permitted theii being presented to 
the admiration of naturalists. And in fact, what can afford a 
greater subject of admiration than those brilliant colours, that 
glare of gold, steel, ruby, and emerald, profiisely ]X)ured upon 
Wings which man is scarcely ever naturally to meet with, and 
which are never almost seen in the obscure depths where thev 
are retained. But still words cannot have the same variety, nor 
the same glow ; the art of painting itself is insufficient to repre- 
^nt all the magnificence of such .scenes. 

At the same time, the difficulties of which we speak relate only 
to form, and do not arise from the desire so natural to an author 
who succeeds Buffon, to be read by people in general. There are 
others more intrinsic, and of which the naturalist alone can form 
an idea. Before writing his first page on any class of animals 
whatever, the naturalist, who would merit the name, must have 
collected as many species as possible, must liave compared 
both with regard to their internal structure and external a.ppear- 
ancje, must have grouped them according to their general cha- 

t rs, extricated them from the confused, incomplete and 
contradictory articles of#riis predecessors^ and referred to 
them the observations, still more confused and obscure, of tra- 
vellers, for the most part ignorant or superstitious, and yet the 
only witnesses w'ho have seen these animals in their* native cU- 
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mate^ and who could speak of their habits, the advantages which 
they afford, and the injuries which they occasion. To appre- 
ciate these testimonies, he must know all the circumstances of the 
authors which he consults, their moral character, and their de- , 
gr^ of instruction ; he must be able to read almost all laur 
guages. The historian of nature, in a word, cannot overlook any ' 
of the resources of criticism (that art of finding out the tnuh so 
necessary to the historian of man), and he must moreover join to 
it a multitude of #)lher tal(‘nts* 

M. de Lacepede, when he ajm posed his work on fishes, was 
far from being placed in circumstances under which the resources 
of which we speak were entirely at hi" disposal. The anatomy of 
fishes was not silfficiently advanced to furiiish him with the basis 
of a natural distribution. A general war had established an al- 
most insurmountable barrier between France and the other coun- 
trios ; it had shut up the seas against us, and separated us from 
our colonies. Foreign books, also, did not reach us; nor, did 
travellers bring home those collections, so numerous and so rich, 
which arrived among us as soon as the seas were open; even 
Peron himself, who had been employed in a voyage of discovery 
during the war, had not arrived when the work was finish^. 
The author, therefore, could only take for the subjects of his 
obs<?rvaiions, tnc individuals collected in the Iloyal Cabinet be- 
fore the war, and those afforded by the cabinet of the Stadthold- 
er, wliicli was brought to Paris after the conquest of Holland. 
Of the naturalists who had preceded him, he selected Gmelin and 
Bloch as his principal guides, and perhaps he followed tliem too 
fmthfully, punctual as he w^as in observing the same courtesy 
toward authgrs as to society. The drawings and manuscript 
descriptions of Commerson, and paintings formerly made by 
Aubriet, after drawings by Pluinicr, were almost the only un- 
published resources which it was possible for him to have access ; 
and yet, with materials so poor, he succeeded in collecting uj)- 
Wfirds of 1500 fishes, wtiose history he traced ; and estimating 
at the highest the number of specie.s described more than onccj a 
kind of error unavoidable in .sucSi a work, and which sometimes 
he fell into, there would remain from 1200 to 1300 undoubted 
and distinct species. Gmelin had only about 800, and Bloch 
in his great work did not exceed 450; and there jare not moare 
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than 1400 in his Systerna^ which appeared after M. de t.a- 
cepede's first volumes, and which was compiled under circum* 
stances much mpre favourable. 

These numbers will still appear small to those who may be 
aware that the Royal Cabinet in Paris alone now contains up- 
wards of 4000 species of fishes ; but such has been the activity 
of science over all the world, since the opening of the seas, that 
all the collections have been doubled and tripled, and an entirely 
new era has commenced in natural history. This cireumstance 
derogates nothing from the merit of the writer, who did^II tlmt 
it was possible to do at the period when he commenced his in- 
vestigations ; and such was M. dc Lacepede. Even at the pre- 
sent day there is no work on the history of fishes superior to 
his. and he is always quoted on the subject. The work of Dr 
Shaw, in which the descriptions arc arranged according to Lin- 
nmus’s system, is much indebted to Lacepede. And even when 
the immense materials collected in these latter years shall have 
been put together in another work, the brilliant pieces of colour- 
ing, full of sensibility and deep philosophy, with which M. dc 
Lacepede has enriched his work, will not be forgotten. Science, 
from its nature, is every hour advancing ; there is no observer 
who may not outdo bis predecessors in facts, hot any naturalist 
who may not improve upon their systems ; buf the great wri- 
ters will not remain the less immortal. 

The natural history of fishes was followed, in 1 804, by that oi* 
the Cetacea, which terminates the great system of vertebrate ani- 
mals. M. de Lacepede considered it as the most perfect of his 
works ; and in fact he treated the historical and descriptive part, 
that referring to the /jrganisation, and the methodical characters, 
belter than in any other. His style also rises in some incasufe 
in proportion to the grandeur of the objects. He augments by 
about a third the number of species, enrolled before him in the 
great catalogue of animals ; but since his time this department 
^ of science has also been improved. The postliumous work of 
Camper, and those of some other naturalists, have thrown much 
light upon the Osteology of tlie^cta(‘ea. 
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1. Opi OstneUtc^ a new Miner d specks- 2. Description qf a 
new specks of Ppritts. 3. Mincrahgkd vmmmatim of 
liussian Plafina Sand By Professor Breithaiipt of Frey- 
l)erg. 

1. On OsmTite- 

A HE name of this mineral is derived from orfAn smell, and 
piitos, stone. Its characters are as follows : Colour greyish. whiti*, 
which pifsses into a tint between smoke and ycllpwish grey. 
Plane'^, which have been e\(x>sed to the weather, have their 
colour changed into dark hair-brown. It consists of tliin pris- 
matic concretion®, tither seoj iformly o stellnlarly arranged, and 
these again collected into coiirse granular concretions, forming 
massive portions, ("lea^age \isiblc only in one direction, owing 
to the thinness of tlie jirismatic ctmeretion^, which Indeed pass 
into fibrous. Its form is conjc'ctured \o he rhomboidal. Is 
strongly translucent It feels rather greasy. Its hardness, 
owing to the fibrous structure, is difficult to determine ; il ap- 
pears, however, from some trials on the file, to be intermediate 
between that of fluor-sjiar anti apatite Specific gravity =• 2.792 
to 2.833. 

It gives out, ill the common temperature of a room, a distinct 
clayey smell, #bich is increased by breathing on it, o^^when 
brought from a warm to a cold place In the mouth it tastes 
like clay, and appeals as if it w^oiild dissolve like clay, although 
no change lakes place. 

This species is distinguished fiom the zeolites by its greater 
specific gravity. It apjiroaclies to tabular spar in hardness and 
specific gravity, but in no other cliaratlers 

It occurs biijienniposed on calcareous spar mixed with ilato- 
lite, — in \eiiis in trachyte, in a hill at Niederkirchen, near 
Wolfslcin, on the Khine. 

2. (hh a nexv Specks of Pyrites-, from Shdtet ud. In Norway. 
This mineral was met with at Skutleriid, in Norway, by M. 

Winkler, brother-in-law to Bie tjiaupl. That mineralogist con- 
siders it a new species, and describes il uiuler the following 
name in PoggendorPs Journal. 

Hard Colidt Pyritis . — Colour tredi and beautiful dark tltt- 
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white. Occurs massive. Primary form hexaliedrotL Its most 
distinct cleavage hexabedral, — ^next in distinctness octahedral^ 
and the least perfect rhomboido-dodecahcdrol. Traces of con- 
^credonary structure parallel with octahedral planes^ intimate 
that the octahedral /igure is to be expected. Lustre shilling 
and metallic. IlardncbS equal that of glassy actynolite, or r= 7.25 
— 7.75 (Breithaupt’s scale). Specific gravity = 6.74 •— 6.84, 

On charcoal^ before the blowpipe, it gives out copious arse- 
nical fumes. Melted with borax, it affords a beautiful blue 
glas.s. Arsenic and cobalt are thus shewn to enter into iis com- 
position. 

This new siiccies of pyrites is distinguished from tlie axo- 
toinous arsenical pyrites of Mohs, by inferior specific giavily 
and crj stallization-s) stein ; from anlimonial nickel pyrites of 
Breitliaupt, hy greater weight and greater hardness; from 
c(»balUj)yritcs (IVdssm Spiiss^tobalt)^ by its more distinct iiexa- 
liedral cleavage and greatei specific gravity. 

It occurs along with glance cobalt, copjier-py rites, glassy acty- 
iiolite, pi e^ciuus serpentine, quart/, and sometimes cobalt-bloom. 

6 . Minmdogkal cAwnmafion ofRimtan Platim Sand. 

1 was favoured by M. Schwctzaii with a quantity of the PJa- 
tina-sand, washed out of the sand of Nijnotagi.nlsk, in the go- 
vernment of Perrae, in Siberia. Of tliis Siberian sand there 
are two kinds: the one is ferriferous, and contains platina; 
the other, which is purer and more quari/y, afforded princi- 
pally remarkably fiiu* wash-gold. 

The platina-sand, even at first glance, appears composed of 
grain.s of different kinds. 1 separated, by the eye, the fiJlow- 
ing minerals : PLitimi. 2. Gold. 6 Irid-osmirte. Silver-^ 
white flat grtiins. 5. hirinc^ or viagmtic iron^sand. 

The grains, from their appedVanee, could not have rolled 
far, and must have been found at no great distance from the 
place of their origin, for many of tliem are very .sharp-edged, 
or even bristled with p()int.s. 

1. Platina^grains.--^l atteirpled to separate these from the 
iserine-grains, by means ol* the magnet, but was surprised to find 
that not only the iserine, but also many of the platino-grains, 
Itdhercd to it. 1 foiiiid that some of the platina-grains were 
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magnetic, others not; hence these two kinds are probabijr Va* 
rieties of two distinct species. ^ 

First species : Cmrtmon PkUina.-^lt is the same with* the. 
platina brought frotn America by Humboldt, and possesses the 
following characters : 

Colour platina-gre^ which is different from steel-grey. On 
concave places there is observed a yellowish appearance.— The 
grains are angular and bristled, seldom blunt edged ; the crys- . 
tals are texahedral, and grouped, as in silver-glance. — Hard- 
ness r? 70. —8.5 * Is perfectly malleable. Specific gravity 
17.001 — 17,608. A large American specimen in the Werne- 
rian cabinet w^as 16.914. It is well known that the native pla- 
tina is always lighter than prepared by chemical means. 

Second species : Ferrugmems Plathm. I'he colour is pZa- 
ihna-grey^ but darker than in the preceding species. In hol- 
lows in the specimens, tlic surface is tarnished, from dark-brown 
to black, as in meteoric iron. The grains and crystals have the 
same forms as in the former species. — Hardness = 8.0 — 8.6. 
Malleable, but not so completely so as in the first species. Spe- 
cific gravity 14.666 — 15.790. It is magnetic, and in some grains 
not only repels, but also attracts. It is distinguished from the 
former species by lower specific gravity, less perfect malleability, 
and its affording, by clicnilcal trials, a considerable portion of 
iron. 

2. Gold . — I found few grains of gold jri tJie platina-sand : 
these >verc partly gohhi/cllow^ partly greyi<sh-yelhw. Is W er- 
ner’s greyisli-yelhnv gold, gold combined with platina ? 

3. Irid’Osmin . — This species, whioli is a com|)ound of iri- 
dium and osmium, presents the follow ing characters : 

The colour is not stccl-grey, as is generally believed, but a 
middle colour, between whitish lead-grey and common lead-grey. 

It occurs crystallized in low hexagonal prisms, which have au 
axOtomous cleavage. Hardness = 8.0 — 8-75. Is imperfectly 
malleable. Specific gravity 17.969 — 18.571. 

It would be desirable to have iridium and osmium again exa-^ 
mined. Iridium will probably be found to possess a higher 

• Scale of hardness here used is that of lireithaupt, in his Mineralog}', 

7 = that of glassy actynoite, 8 r= that of adularia, 9 =: quartz^ 

JOX.Y—SSPTEMB'EB 1827. » 
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specific gravity than platina. ahd probably belong to the tessfil. 
lar systeni. The osmium, on the contraiy, appears to belor^to 
the electro-negative metals, which possess a hexagonal crystafli- 
%ation, such as arsenic, tellurium and afifernony. - ; ^ 

'4. SilverlwUte Flat jCrahiif.— They appear to be pallactiu^).; 
, Cmcluding Remark. — In the portion of platina-sand I exk-. 
mined, the large half was ferruginous platina, the smaller com- 
mon or -true platina. The remaining grains composed about 
^ J^th part of the whole. 


Chemical Examinatiofti of Tourmaline. By Prof. C. G. J&mkwn. 

Cxmelin arranges the Tourmaline under three subdivisions, 
these depending on the chemical composition. The following 
are the results of his analyses ; 

A TmrmaVinc which contaim Lithnm. 

Three varieties of this kind were examined : 1. lied tourma- 
line or rubellite, from Rozna, in Moravia ; its sppcific gravity 
= 2.9fi to 3.02. 2. Red tourmaline, from Perm, in Siberia. 
Specific gravity = 3.059. 3. Celandine green tourmaline, from 
Brazil. Specific gravity = 3.079. Tlie following tabic .give.% 
their constituent parts : 



1. 

From Rozna. 

2. 

From Term. 

3. 

From. Brazil. 

Boracic Acid, 

5.74 

4.1« 

4.69 

Silica, - - - 

Alum^ia, - . - 

P2.13 

3!».37 

39.10 

3C.43 

44.00 

40.00 

Black Oxide of Iron, 

... 

... 

5.96 

Oxide of Manganese, 

C.32 

ft.08 

• 2.14 

lame, - - , 

1.20 

... 


Potash, - - - 

2.41 

1.23 

« • ■ 

lath ion, . - - 

2.04 

2.02 

* 

Volatile matter, 

1.31 

1.60 

1.68 


97.5B 

37.60 1 

97.02 


B# Tourmaline xohich contains either Potash or Soda^ or bothf 
without LithioHy and a minute portion of Magnesia. 

Of these the following were analysed: 1. Black tourmaline, 
«firom Bovey, in Devonshire, which occurs along with quartz and 


* With trace 01 Potasli. 
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apatitcv Specific gravity = 3M6^ at + 8° H. 2/ 
vUMiliive, from Eibenstock, in Saxony. Specific gravity =: 
at 4- ^5” ll* 3, Black tourmaline, flbni CliQstei'fieltl, in Norffi 
America. Specific gravity = 3.1 OS, at -f- 8'’ R. 

h 3. 

Frtmt Bovey, • Fnm Blhcnshck, From ChesteffielcL 


Borafic Ackl, 

! 4.11 

l.«i) 

3.08 

Silica, , ^ - 

j 35.20 


38.80 

Alumina, - - * ^ 

\ 35.50 

■ 3 «. 2 :i 

39.01 

O'xMe tir Iron, - - j 

\TA)V, 


7.43 

Blafk Oxi^'ol* Irtm, 

... 

'AfW 


Oxide ul* Mantraneso, 

0 . 4 :; * 


2.88 1 

Magnesia, - 

0.70 i 


Inline, m m 

0.55 

O.Ofi 


Natron/ - - - 

2.09 

: 5 .l 7 i^ 

4.95 

I.OHS, 


0.45 

0 . 7 « 


90.44 

101.51 

98.33 


C. Tnuntwlinc rchich coutams a conftiderahlc quantity c^' 
Ma^nesm. 

1. Black io#niialine, from Karingbricka, in tlic Swedish pro- 
viuce of Westinanlaud. Spccnfic gravity =: 3.041, at + 9.1 R* 
.S. Blat;k tourmaline, iVoni Rubenstcin, in Bavaria. Specific gra- 
vity =3.113 at -f 13 R. 3. Black tourmaline from Greenland. 
Specific gravity = 3.0612, at -f 51 U. 4. Dark brown tdSrina- 
line, in mica-slale, from St Gotthardt. Specific gravity not ac- 
curately determined. 



1, From 

2. From 

3. From 

4. From 


Karingbricka. 

Rahcnstcin. 

Greenland. 

St GoWmnlt. 

Boracic Acid, 

:i.03 

4.02 

3.03 

4.18 

Silica, - - - 

Alumina, 

37-05 



37.81 

33 4(; 

34.75 



Magnesia - • - 

10.98 

4.08 

5.80 


Black Oxide of Iron, 

9.;18 

17.44 



Oxide of Manganese, 


1.89 


i.n 

Potash, - ) 1 

■2.53 1 

«).4« 


1.20 

Natron, - f 

Lime, - - - 

1.75 

:i.i3 

•f • 

0.25 

Trace. 

... 

0.98 

Loss, . 

o.o:4 

... 

1.80 

0.24 


98.11 

100.4U 

90.48 

90.89 , 


The great loss in the analysis of the St Gotthardt tourmaline 
is hot easily explained: it may be owing to the escape of a 
"volatile alkali. 

' < With trace of Magneslu. 1 WUh of >|jvgnesla. ; With trace of Mani^anese 
§ With Pptanti and trace of Magnesia, 

« 9 

















Chemical Examinatimi of RtiMan Platina, 
Professor in Dorpat. 


'By Ch: Ossakic^ 


X HE Platina, from ore of the Urafs, is more varied jn character' 
than that found in America.— I have already been enabled to 
distinguisli four diflerent sorts, and I am told there are stilJ 
more. One of the kinds, that whicli is most abundant, h sold 
at the mint in Petersburg. It consists of grains of different; dc- 
soriptions. Small grains can Ik? separated by means ^f the mag- 
'net, resembling the magnetic grains in the platina of Brazil. 
The other grains are partly of a lighter and darker lead-grey co- 
lour, and about a line in diameter, — ^partly of a gold-yellpw co- 
lour, and some arc small, flattish, and shining metallic. In the 
following analysis 1 used the bluish-grey coloured grains. The 
following resiilts were obtained in soluble matter : 




In i^er cent- 

l^alladiuiri^ - - 

o.oum 

1.04 

Rhodium^ - - 

0.1354 

11.07 

Platina, - - - 

0.0752 

80.07 

Copper, - - - 

0.0245 

2.05 

Iron, - - - - 

0.0370 

2.30 

Sulphur, - . ^ 
Trace of Iridium. 

0.0005 

0.70 

Residuum. ^ - 

0.0013 

0.11 


1.1030 

08.83 

Pogg'endorf^s Journal 


On the History and Constitutimi qflhnejit or Friendly Societies. 

By Mr W. Fkaser, Edinburgh. Continued from p. 139. 

lEwiNG the distributions of Friendly Societies as now quite 
unconnected with charity, and holding each individual to be 
entitled to benefit upon the equitable principles of ‘mutual assu- 
raii&, it is essential to the just rights of the members, and to 
permanence of every society, that the contributions and aL 
^wahees should be originally made adequate to each^other. 
^%or this purpose there are three fundamental principles which 
. require, in the first place, to be held as either established or as- 
sumed, as upon these the whole calculations must necess£uily be , 
founded. 1^^, The average rate or quantity of sickness to which 
the members will probably be subjected in every peri^ of life';, 
2d/y, The rate of mortality or number of deaths that will o^ur 
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' at ever 3 f age ; and, The rate of interest whidt will most * 
likely be pbtained for money. These three points shall 
fore be considered in their order. ' * / _ 

' ' » ^ ' ' 

Rate of Stckmast. 


It does not appear that, till within the last half century, the 
’ least attention had ever been paid in this or any other country 
to the law of sickness. About the year 1771, Dr Price, the 
celebrated writer on Reversionary Payments, first turned his at- 
tention to the subject, and, during the next twenty years, had 
, it frcHjuently under his consideration. In 1789 he was required, 
by a Coitunittec of the Hou^e of Commons, to compute tables 
of contributions and benefits for sickness ‘ and old age, in con- 
sequence of a bill then before Parliament, by which it was pro- 
posed to establish life annuities in parishes ibr the benefit of the 
poor, U) be defrayed by parochial assessments. 

In the formation of these tables, Dr Price could not calculate 
upon the rate of sickness with any degree of accuracy, no satis- 
factory observationJs having been previously made upon the 
subject. He supposed, however, that as death is usually pre- 
ceded by^a longer or shorter period of disease, the average du- 
ration of sickness among mankind would be in proportion to 
the mortality ; and as the rate of mortality had been pretty well 
ascertained, he concluded that the tjuantum of sickness at cor- 
responding ages might be reckoned on without great error. 
He therefore assumed the following individual average rate of 
richness, as that which would most probably be experienced by 
Friendly Societies : 




ff^eekA. Days, 

Hour A. 

Proftorhon oj 
Sick Mcft^jers. 

Under 32 years 

1.08,3:1 

1 0 

U 

1 n 40 

32 to 42 

1.3541 

I 2 

11 * 

1 in 38.4 

43 to 51 

1.G240 

1 4 

9 

1 in 38 

51 to 58 

1,8957 

1 6 

0 

1 n 27.48 

58 to 6‘4 

2.1660 

2 1 

4 

1 in 24 


That is, that among forty-eight persons under 32 years of 
age, there w^ould occur 52 weeks of sickness in the course of a 
year, or that somewliat more than 2 in 100 would be constant- 
ly unfit for their employment ; and that among persons from 32 
to 42 years of age, from 43 to 51, from 52 to 58, and from 58 
to 64, this quantum of sickness would be progressively ina'ea^d 
by ^a fourth period. ^ ' 
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Upon this assumed rate Dr Price accordingly prepartid ta- 
bles of contributions artd allowances to the age of 65^ and Jalid ' 
them before Parliament ; but added, will* regard to sickness oc- 
curring under 32 years ol* age, that various reasons, and par- 
ticularly the experience of friendly clubs; determined me to 
believe, that the proportion of the sick to the well in such a ^ . 
ciety 'Will not he so great as this, and, consequently, iliat the 
weekly allowances during sickness will be more than supported 
by weekly contributions not exceeding a forty-eighth pari, of that 
allowance.’’ 

The Bill and Tables were sanctioned by the House ol‘ Com- 
mons, but lost in the House of Lords, on account, of the burden 
. which it was thought the scheme would impose on the landed 
interest. The tables, however, were afterwards given to the 
public in the 7th edition of Dr Price’s work on Reversionary 
Payments ; but being professedly founded on supposition, and 
incorporated with subjects of ati abstruse nature, they did not 
meet with that attention which they merited. Till very lately, 
few societies in England ever adopted them, and even those 
only partially ; while such tables, it is believed^ remained whol- 
ly unknown to Friendly Societies in Scotland. 

In the latter country, the first attempt, of which we have any 
notice, to calculate upon the probable rate of sickness, occurred 
in 1801, in the case of the Society or Incorporation of Sailors 
of Prestoiipans. A few individuals had endeavoured to deprive 
the seamen of that town of the privileges and capital of their in- 
stitution, but they vindicated their rights before the Court of 
Session, and recovered possession of ihcir funds. Upon the case 
being finally decided, the Court directed new regulations to be 
drawn up, and submiUed for their approval. Tliis duly de- 
volved on Charles Oliphani, Esq. writer to the Signet,' their, 
law-agent, who having felt great difficulty in adapting the fu- 
\uxe allowances to the revenue, con.sulted with the late Reverend 
Mr AVilkic, a writer on annuities. Thi.s gentleman afterwards 
reported on the subject, but stated it to be impossible to calcu-^ 
' late accurately (or the schemes of Friendly Societies, so long as 
the law of sickness remained to he ascertained. The contributions 
^d allowances proposed by Mr AA^ilkie, however, proceeded 
on Ae,, assumption that one-twdfth part of the membprs would 
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be co^st^tly sick, a proportion which upwards of twenty years’ 
experience has shewn to have been far too high. ^ V V ^ 

At a later period, when the numerous failures of Pridridly 
Societies began to attract more general attention, several of their 
- inenibcrs were led to attend to the probable rate of sickness. 
Mr R. Wilson, and some other individuals in the village of 
Metiiven in Perthshire, instituted a survey to ascertain the sick- 
ness for one year among the whole male population of the 
rish above fifteen years of age, with a view to obtain data ibr 
calciiJating the scheme of a PViendly Society; when it was ascer- 
tained, that, from mental or bodily imbecility, one in every 
tw'enty-one of the male population of that parish could not at 
any time of their lives have been admissible into a IViendly 
Society. Mr Gavin Burns of Hamilton, liis pamphlet on 
Friendly Societies,* already alluded to, estimated that one in 
every twenty of the members of a society w<^ld be constantly sick, 
or at all events not above 1 in 17. Mr Borland of Paisley, 
and Mr Dick of Bathgate, it is believed, also paid some atten- 
tion to the subject; but comparatively little benefit resulted 
from these investigations. 

The great importance, however, of ascertaining the law of 
sickness, from actual experience, continued to be still farther 
pressed on Mr Oliphanfs attention, by his being frecpiently con- 
suited in Friendly Society affairs, and from witnessing the se- 
rious evils that were constantly arising to their members from 
miscalculation. At a conference with the intelligent Direc- 
tors of the Deanston Society, whose questions he had been 
unable satisfactorily to answer, the expediency of instituting 
a public inquiry on the subject was forcibly suggested. In 
1819, Mr Oliphant brought forward the case in the Highland 
Society of StJolland, and moved that premiums should be offered 
to, Friendly Societies for returns of the ages i»f their members, 
and the sickness which had been found by experience to corre&^ 
pond with those ages. This motion was ultimately agreed to, 
and a committee appointed to conduct the inquiry. Schedules 
for collecting returns were then issued throughout Scotland, 
with an exemplification of the form in which the information 
was required and two premiums of twenty guineas, each were 

, The Schedule and Exemplification were both carefull:^ arranged by l®r 
Will of the Customs. TJicse will be found very useful in assiisting such so- 
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^offered for the inost valuable returns; In Ae course of two 
years, returns were received from upwards of seventy socieuei^ 
situated in sixteen different counties, embradng periods of 3, 10, 
20,30, 40, and even 50 years, and comprising upwards of 100,000 
members. The great mass of information thus obtained, was 
carefully digested and arranged by the committee, with the as- . 
sistance of several other gentlemen who look an interest in the 
subject, but more particularly with the aid of Mr Jolin Lyon, , 
late house-governor of Watson’s Hospital, and now one of the 
Masters of the High School, Leith ; of the late Mr James Skir- 
ving of the Stamp-Office ; and of Patrick Cockburn, Esq. ac^ 
countant in Edinburgh 

In these returns, ^he number of free-mernhers (i. e. those en- 
titled to benefit) during each year, were classed, according to 
their ages, in decades or periods of ten years ; and the number 
of weeks’ sickness experienced by each class was arranged in 
the same manner. The average rate or law^ of sickness was 
thence deduced, by allotting to each individual an equal share 
of the sickness occurring in his class. Thus, suppo.sing the 
members between 20 and 30 years of age in any society to have 
amounted to 104, and the sickness experienced by the ivliole of 
that class, during one year, to have been 52 weeks, then this 
w^as equal to half a week for cacA, and consetiucntly the same, 
with regard to the payments, as if one member had been per- 
manently sick, and received benefit for that length of time. The 
sickness of the other four classes, or till 70 years of age, was 
calculated in the same w^ay ; but above that age, and below 20, 
the number of members was too limited for being the l>asis of 
any calculation that could be relied on. The following table of 
results will exhibit more clearly the mode adopted in classing, the 
number of membcTs and weeks of sickness, as wxdl as the exten- 
sive data from which the law of sickness has been deduced. 

cieties as maj still wish to review their own experieiK’e, and they will be seen 

pp. 260-262 of the published nep<»rt of the Ct)innnttee of Uie Higlilapd 

®Society on Friendly Societies. 

' •To Mr James CJcghorn, accountant in Kdiuburgh, Friendly Societies 
are also much indebted, not only by the attention which, as Editor oi'tbe 6th 
volume of the Highland Society Transactions, he paid to the Committee''^ 
B«|»ort while in the press, but likewise by the ready and able assistance he 
has since given in est^iblishing several societies upon proper principles; Sec 

^ also his excellent article on the sulijcct in Farmer’s Magazine, yoi xxv, p, ^6, 
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. lly the rcsultshere dt^uced from actual experience, it appears 
that there i$ a cpnsiderable differem^e in the lower ages betw^eien 
this rate and . that assumed by Dr Price, his being greater in 
every period except, the two last. It here also appears, 
from 20 to 50 years of age, sickness gradually incre^es with 
the advance of life, in the ratio of nearly onc*tenth pai't of ^ 
week for every five years of age, but that after SO it increased 
wore rapidly ; fpr, while the annual sickness between 30 and, 40 
years of age is only about five days, and between 40 ai^d 50 little 
more than a week, — from SO to 60 it is doubled, being mearly 
tzpo weeks, and abpvc 70 upwards of da^teen weeks. This rate 
pf, sickness no doubt varied very materially in different societies, 
HBng above this average in some and below it .in others ; but 
such discrepancies were seldom found, except in cases where the 
number of members w^as too small to afford a range for a fair 
average. Something, however, may have depended upon tlie 
occupations in which the members were engaged, and whether 
situated in the country or in towns. 

It is likewise to be observed, that the above is only the annual* 
rate of sickness to an individual, as experienced by societies on an 
average of each ten years ; and consequently, when exhibited for 
each ptirticular year of age, it must be somewhat less In the first, 
and more in the concluding, years of the decade. Thus, the ave- 
rage sickness in the 60tli year of age will be only 2 weeks 2 
days, but in the 70th, 10 weeks 5 days. In order, therefore, to 
exhibit the whole range of sickness more correctly, and to found 
a basis for accurate computation, it became necessary to calcu- 
late two sickness tables, upon a graduated scale, from 20 to 70 
years of age. The one of these tables is with reference to 
an individuals^ or exhibiting the quantum of sickness which 
an individual, on an average, experiences each year from 20 to 
f 70 years of age;’’ and the other is with reference to a society^ 
exhibiting the law of sickness, as affected by the law of mortali- 
ty, from 20 to 70 years of age ; or the quantum of sickness 
which lakes place each year from 20 to 70 years of age among 
1005 persons, all commencing the 21st year of their age at 
the same time, tlie number of persons decreasing according to the 
law of mortality, and the quantum of sickness increasing accord^ 
mg tp the law of sickness ; — all shewn in weeks and decimals of 
a week.” These two. tables we shall here combine, ^ddio^the 
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nttmlwr k members alive in ihe middle of each year, 
to the rate of mortality adopted in the Report. 

' . ' • V 

LAW oj SICKNESS, exhibited in Weeks and Decimals of a Week. 


‘Ago. 

Number of 
Members 
alive. 

fttvrar. Sick- 
ness to an 
Individuol. 

Average Hate 
of Sickness 
in a Society. 

Age. 

Number of 
Members 
alive. 

Aver. Sick- 
ness to an 
Individual. 

Average Hate, 
of Sickness 
in a Society. 


1000 

.675 

675.000 

40 

727 

1.032 

760.204 

22 

‘990 

.570 

570.240 

47 

714 

1.108 

791.112 

23 

990 

.678 

600.440 

48 

701 

1.180 

831.3d8 

34^ 

ii^7o 

.581 

503.670 

49 

m 

1.272 

876.130 


■wo 

.685 

o(;i.coo 

.60 

cyn 

1.301 

918.675 


Upbo 

.690 

6C0.500 

51 

001 

1.451 

969.111 

'27'‘' 

940 

.690 

600.240 

52 

t47 

1.541 

097.027 

2U 

930 

.003 

6GO.7OO 

53 

033 

1.033 

1033.889, 

21) 

920 

..Oil 

502.1‘20 

54 

Cl!) 

1.720 

1008.394 . 

30 

910 

.021 

605.110 

55 

00.6 

1.821 

1101.705 

31 

900 

.031 

607.900 

60 

590 

1.918 

1131.620 

32 

890 

.04^' 

670.490 

57 

575 

2.018 

1160.360 

33 

879 

.062 

,673.108 

68 

600 

2.122 

1188..320 

34 

808 

.003 

67.6.484 

6!) 

544 

2.2.30 

1313.120 

35 

, 867 

.075 

578.475 

00 

528 

2.340 

1238.888 

30 

840 

.088 

582.048 

01 

512 

2.600 

1280.000 

37 

836 

.702 

.680. 170 

02 

490 

2.730 

1367.058 

38 

824 

.718 

,691.0.32 

03 

479 

3.100 

1484.900 

39 

812 

.737 

598.444 

04 

401 

3.700 

I7O6.7OO 

40 

800 

.768 

0(K>.400 

06 

443 

'4.400 

1040.200 

41 

788 

.784 

017.792 

00 

423 

5.400 

2284.200 

42 

770 

,814 

031.004 

07 

403 

0.000 

2C.'.9.800 

43 

704 

.852 

0,60.928 

08 

381 

7.900 

3009.900 

44 

752 

.902 

078.3U4 


359 

9.300 

333)^/00 

45 

740 

.902 

711.880 

70 

330 

10.701 

3695.536 


As (tecimal parts will bo horeaftcr frcquentlv iiseil, and as it is desirabic 
that nothing should remain unexplained to soi iety members, we shall, for 
the benefit of such readers, give an example of the mode of converting these 
parts into days, hours and minutes.— The tigure to the right of the point sig- 
nifies so uwny 10th, the next lOOlh, and the third 1 000th p.'irts of a week. 
To bring these into days and hours we have only to multiply them first by 
7 the number of days in a week, then by 24, the number of hours in a day, 
iilserUnga point to the loft of the three figures in each .sum, and whatever 
remains is the number wanted. Hence, 

.fi/5 decimals, , . . , 

Multiplied by 7, the number of cbiyh In a weeK, 

makcTHS. and Ijy striking off the three fif/iirt^ to Uic right for tlic three 
originally, 4 days reniain. 

And ?gain by 94, the number of hours in a day , 


make 600. n6t an hour more, but 6-tGnth.s of an hour , or a? minutes, ^ seen 
make by multiplying .WK) by the number of nuniitm in an hour. 


Tim* it n T -" "^ tioni thcatove TaUe, that each soritly member, daimg tte 2W ym of hb 
la Uat^, on an average, to 4 days of tUkneta. 
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The returns did not state the different degrees or intensity of 
dbkness with such accuracy as could be relied oh, but it is staled 
(Report, p. 108) that “ the following general proportion bet^eoi 
the different kinds is drawn from the returns, and may be taken 
as an approximauon to the true one, till futuie observations ‘af- 
ford a better standard. ' . 

“ Of 10 weeks of sickness among persons of all ages under 70, 

% may be assumed as bedfast sickness, 

S walking ditto, ,, 

permanent ditto, r 

In all UK 

^ '‘Or if the allowaiices are regulated by the duration of sickness, then of 10 
weeks of sickness it may be assumed that 

weeks iidll be sickness of the lirst quarter. 

3 second and third ditto. 

44 unlimited dimitioii, 

In all 10/’ 

Such were the results obtained by the inquiry of the High- 
land Society of Scotland into the rate of sickness among the 
members of Friendly Societies ; — an inquiry which reflects the 
highest honour on the philanthropic individuals by whom it was 
originated and conducted to a close, and which will, from the 
importance of the results, prove one ol’ the most beneficial un- 
dertakings of that highly patriotic and useful institution. 

As already mentioned, the subject was next brought before 
Parliament in 1825, by Thomas Peregrine Courtenay, Esq., 
and a Select Committot? was appointed by the House of Com- 
mons to take whatever steps might seem neepssary. This 
Committee did not pursue tlic course adopted by the Highland 
Society, — that of requiring returns of the sickness experienced 
among friendly Societies in England, but c^led before th^ih, 
professional gentlemen and others as were supposed to be 
best acquainted iivith their affairs. Neither did they confine 
their investigation to sickness only, but went into a very iVide 
field of inquiry as to the rate of mortality, the average number of 
births resulting from each marriage, and various other matters 
connected with Health and Life Assurance. In attempting, 
however, to give a brief view of their proceedings, we shall, for 
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the present, confine our aUention to what relates to the rat)f of 



By the Minutes of Evidence annexed to the Report it a]^ 
pears, that* in England, as in Scotland, Friendly Societies are 
continually becoming bankrupt, and that very few are esta- 
blished upon proper principles. It likewise* appears, however, 
that, since the statutory enactment in 1819, which requires 
the rules of all societies in England presented to the Jus- 
tices for section, to have the certificate of two actuaries or ac- 
countasits that they are founded upon proper calculations, some 
attention has been paid to the average rate of sickness. Several 
new societies, upon a very extensive scale, and on scientific prin- 
ciples, have also, been instituKv^ in London, Nottinghamshire, 
and Hampshire, which promise to have a very beneficial effect on 
other societier. in Englanil. 

The tirst witness cxainined (March fi. 102.5) U'if: the Reverend .T. T. Be- 
cher, diainuaii of the Quarter-Sessions of Southwell, founder of the Friendly 
Institution there, and author of various panijddets on I’riendly Societies- He 
states, “ Respecting sickness, I have deduced my inft>rmation from the inves- 
tigation of several su<‘ietics, wh<>se rates of assurance, and the state of whose 
funds, I now submit. [ ha^‘e likewise caK'ulated that th(‘ sickness of human 
life, being the general cause of mortality, is i 2 ) a great degree commensurate 
with that of mortality ; it is the relation neccKsarily subsisting belwec^n cause 
and effect The Southwell tables calculate the number of sick mennbers 
under the age of 25 at j in Mt.22 ; from the age of 25 to 50 at 1 in 57.BI : Jfrom 
50 to 40 at 1 in 32; and from 40 to 50 at 1 in 27-7*5; which proportions com- 
mon observation will convince us exceed the ordinary proportions of sickness 
prevailing around us. Indeed., tiie health of the members in the Southwell 
Institution has, during the short period of our existence (about two years), 
been so favourable, and the judgment of the surgeon so satisfactory, that al- 
though several ha^'e entitled theinst Jvcs to an ii imediatc allowance in sick- 
ness, we have, in twenty-one months, only paid L. 1, 13s. for such as.suranccs, 
and among our memhers not a death has occurred.’’ — “ lu the (Castle Eden 
Friendly Society, in the county of Durham, the average number of members 
during 30 years, ended on 31st. December 1323, was 1.73, and the average pro- 
portion of permanent sick 1 in 100,1 ; and in the Friendly Society, held at the 
Crown Inn in Southwell, the average number of members for 20 years, ended 
on 31st December 1823, was 0*7.4; and the pennanent sick 1 in 135.3. In the 
Friendly Society at Lowth, in Liincolnshirc, the average number of members 
for eight years ended on the iilst of December 1322, was 71*1, and for nine 
years, ended on 31st December 1823, 74.5, During the former period, the 
proportion of permanent sick w^as only 1 in 133.5, and during the latter, 1 in 
127.4.” It may here be remarked, that, in all these societies, except that at 
Southwell, the sickness is taken M])on an average of the whole mcinliers in 
each society, without distinction of age, in the same way as bad been done by 
the Reverend Mr Wilkie and Mr Burns, in the cases formerly noticed- BUt 
it must be obvious, that no satisfactory results could be obtained fi’om any 
rate of sickness thus deduced, it being evident that, in other societies 
consisting of the same number of members, but of different ages, a very diffe- 
rent rale might be found. It will be seen that Mr Becher was fully aware 
of this, for to the question, “ Do you conceive that the average quantity 
of sickness, at different ages, increases as the value of life diminishes ?” he an- 



yS6 Mr W. l‘'Va^cf on the History and Cm^iilntion 9/ 

I ( 

swors, “ I do, most decidedly ; if tlicre is any authenticity in the rotunds at- 
tached to the of tiie' Scotch Iligblaud Committee, these will {Mxa&fth 

iU— You think that os a man advances in life, he is more liable to sic^efUl i 
Cudoubtedly he is, both in )ts frequency and in its duration. — ^Are you ai*- 
qiiainted with that table ( The taUe ef Me Law of Stekne&s^ feainetl hy ihc 
SooHify given at p, 283. oj this Journal^ I am acquainted with the Scotch tt|- 
bles ; and here the Committee will see that their jiiofrression of sicknei$s lo- 
gins at 21, and goes on increasing until the age of 70 .*’ Report^ pp* 28, 2(h 
Marcft 10. — Mr Geoi^re Cllenny, actuary lo iho lloyal Union Assoaution o\ 
Friendly Society, Loiitlou — Arc you au'quaintod vrith the Report on Friend- 
ly or Renefit Societies, lately publibhod b> a C’ommittee of the Highland So- 
ciety of Scotland? Yes. — Have you examined the tables annexed to tiul 
Report? Yes. — Stale \our o])lninn of them ? My opinion is, that the data 
are too low.— You mc-^an by too low, loo loW for tlxc diatiicls with which you 
are acquainted ? Yes. — Do you appielieiid that the data upon whir'h the ta- 
bles were formed were incorrect ? 1 inu*»t give a qualified answer. 1 tUinli 
the tables, as tiroduced from the return*? wiiicli ^ ere made, coiTCCt ; but then' 
are many reasons whu'h I could give why tlie returns should not be correcl. 

I apprehend, tJiat if any societies did not send theii returns, they would Iw 
the societies whose affairs were the nio>.l desjicrat.*, and who W'Oiild nuturulK 
have the preulost leluctunce to an eijmt. 1 do iioL know that any society 
dill so refuse, but the great vuriot> of the returns, the great variety of the 
data to be taken from each of these letuins, indiueil me to think, that ul 
though it will be highly useful, in ever> -stage of FriciuUj'^ Societies, to con- 
sult tho'sc, >ct lhe> are no*- ‘lulliciently ingli to iit,e for tables of contribuliun. 
—Does not (hat very imuli (’ q»end t>u liie pauuent for management'-* Great- 
ly ; I pnnide the table first for the belv*{it^ and then 1 put on evorv moni li- 
ly iJa\mpnt a certain sum for manageimnit, which f think adequate.”— Ha 
viiig tJic book there, refer to Table III. f nujjm n 283.) have \ou constnuaeil 
an/ table upon a similar piiueiple? Not cxacth. I hai^c obtained results 
upon a similar iirincijile, iqion whitli I have ealeiilatcd iu\ tables. — You mean 
you have obtained results from a \ariet\ of Friendly Societies? From a \a- 
fiety of Frieiidlv Societies?, and (lom a \\u-iet \ of boilie.s of men, and manufac- 
turers. I have also (►btained the ojnnioii of a vast nuinlwT of medical men, 
on the average sickness ol population.— Could }(m easily construct a table 
upon a simiLir principle r I am now occupied in such an undertaking, but it 
is an uiulertfikiiig of sucli magnitude, tliat I do not tonsid»*r myself lii a state 
to give up the results at preaeiit, I do not think them ’•uffuienth correct. 

I have formed my sickness tables in the Hoial Union froiii very chisoly exa- 
mining those of Dr Price, anvl making very little alteration for actual obser- 
vation; and I am conlirmed in an opinion now, that notwithstanding what 
may have been done, at piTsoiit Dr Price’s sitknoss tables are the nean^st coi- 
recl of any thing yet ])ublished — You consider tliem a trifle too high ? I do.’ 
Mr Glenn y then state', that, in main piofessions, such as gilders, painters, 
watchmakers, and workers in lead, he had found tin' sickness or inaliility for 
labour very great, id though the mortality was by no mcauM greater than 
among other iirotessions — Pages 3J), 40. 

March 11.— ,Tohn I’inlaison, Ksq. aiiuary of the National Debt Qflice. 

Have you attended at all to the avcr.ige prevalence t>f sickness at diflercwl 
ofi^s ? I have not ; bt*cause I conceive it is totally iinjiossible to obtain au- 
thentic materials, suflicient to reduce that subject to any certain law,”— 
iJlVhcn you say that sickness is incajiable of valuation, you mean that there 
Tfc no <lata wdicreoii any calculation can be made ? I mean that life and 
path are subject to d known law of natuie, but that sickness is not; so that 
the occurrence of one event may be foreseen and ascertained, but not so the 
other.” — Do you apprehend that the same law, that is to say, the same ha- 
liit and frequency of occurrence, exists as to sickness as with respect to 
death ? I apprehend there it. no certainty of this conclusion.— -Not in the 
same climate, and among the same class of people ? I should apprehend not ; 
at any rate, no observations have been hitherto published that w'ould shew 
that Bickness follows any general law' — Are you acquainted with Dr Price’s. 
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taUes as io stekn^sa ? I am.^A^e you awate upon what prmcipie, th^y jireto 
forhi^ 'i I apprehend they ate hat formed upon any authority th'^t hrouiS 
indoi^ me to aao|)t them ; thyy are very vague. They ^ere formed upon 
principle, that sickness increases in the same proportion as dife advahh^ ^ . 
Yes, but I deny the conclusion ; there is a constant and given mortality Ojfe 
rating upon life, but ho such law exists as to sickifesa” — “ Are you acquaint-;; , 
ed with the Report of the Highland Society of Scotland upon the subject of ■ 
^Fiiendly Soci^ies ? I am not, further than that since 1 have been before 
the Committee, I have ^looked at the Report from that body— You are 
aware that the sickness table appended to that Report it» formed upon tim 
experience of 70 or 80 societies in Scotland ? Yes. — Supposing the returns from 
those societi6s to be accurate, do you conceive that Table 111. (sn/wa, p. 283) 
is fbrmed therefrom upon correct jiriiiciples ? I do not ; because, in the first 
place, suppifsing it were possible to conceive that sickness follows, among 
particular classes of men, an uniform and constant law, still the returns now 
shewn lo me, and their results, arc exceedingly vague, and much too Iflmited, 
hj’my decided opinion, to enable anr correct inference to be drawn '<M‘ the 
of sickness to which human life ttt every age is subject, because it is not 
efear from tjie returns, whether the parties were of the ages stated wlieu en- 
rolled, and whether the sickness grew out of each class enrolled at each age, 
or whether the ages at which tlie sickness is stated to have occurred, took 
place when the parties enrolled at a younger age had attained an advanced 
age. I may add, generally, that the extraordinary differences of sickness 
among the societies reported, is the stnmgest reason with me for doubting 
the correctness of any conclusion to be drawn from the whole; liesides, the 
sickness which may prevail in various districts of one country among one 
particular class of persons, affords no just criterion of that which may prevail 
in another countiy, under other circumstances: And, again, I beg leave to 
submit my liumble but firm ojiinion to the ComtniUec, that it is totally ini- 
))ossible, from any observations hitherto formed, to deduce the conclusion, 
that sickness occurs iff any given ratio, the more as this question is not new 
to me, having been frequently before applied to on tlie suliject, and having 
considered it very maturely.” Page 47* 

March If#.— William Morgan, Ksq. actuary to the Equitable Assurmce 
Society, and upwards of fifty years engaged in calculations depending on 
human life, states, that ho has of late been frequently referred to upon 
the rules of Friendly Societies; that he has always found the tables of 
]^r Price correct ; and that the opinions he lias since given on particular 
tables submitted to him, have been, as far as^ the cases were apjilicable, 
formed upon the same principles as those tables. — Have the goodness to 
state to the Committee the nrincijdc iijion which you calculate the probable 
occurrence of sickness ? I tiike them pretty ^fnuch aaiording to the degree of* 
mortality ; I suppose about 1 in 40 sick. The table says 1 in 48, and T find 
that accords more with actual experience.” — “ Do you think it consistent 
that there may be a great deal of sickness, and yet that it may not affect 
life? No, I estimate from experience in ililferent clubs. I have had a ma- 
nuscript paper of Friendly Societies, sent me from Scotland, for many years, 
which confirms the rate we take.” — “ Plumbers and glaziers, and 'other ha- 
zardous trades, are excepted out of the clubs.” — “ Are you acquainted Vrith 
the ^port lately published by tlie Highland Society in Scotland, on the 
subject Friendly Societies ? They sent me the bo(>k, but I have not had 
time to read it.” — Pa^s M), f»l. < 

March 18.— Mr JoSiua Milne, actuary to the Sun l 4 ^ Assurance Society, 
states, that he has been frequently called on professioii^y to settle t^' rules 
or tables of Friendly Societies, but that in no instance bad he been able to 
give the information wanted, as they could not be reduced to calculation. 
— “ You are aware of Dr price’s tables ? Certainly, but 1 have never inves-r 
t^ated them* — ou are aware of the principle on which they ar<i ibrmed ? 
Not very atcuratdy, not from accurate information. I beg leave to state the 
rea^n why I have not looked more accurately into tlie tabl^ in Dr Price’^ 

, work : it ^as, that 1 was satisfied, on looking at the subject,' that there could 
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be rery little dependence placed apon 'them ; they to have b^n 
ou a"* gross average ; that such must be the average oC^ckHess; and J hitiBo 
data mm which my conclusions could be drawn, entitled to ceh$deiice»’’«^' 
Page* 56. 

Msarch ia.«-John Finlaison, Esq. again examinecL He is still of opinion 
that, with the materials noW' existing, we are unable to reduce the event of 
sickness to a determinate law ; but, nevertheless, I apjireheud that it mi^ht 
he considered analogous to insurance against fire and sea-risk, arid judged of 
by experience with tolerable accuracy.*’ He farther observes, that there eaj- 
ist extensive data fOr forming a judgment on the subject among the labour- 
ing classes in his Msyesty’s arsenals, as also in every regiment in England, 
and submits the propriety of obtaining returns from these and similar soiuces. 
He likewise handed to the Committee the form of a return, whUdi he com 
ceived Friendly Societies could comply with, and without anyvdifficulty. — 
Page 58. « 

April 22 Charles Oliphant, Esq. convener of the Committee f)f the 

Highland Society on b'riendly Societies. This gentleman liaving ex])l*iinje 5 d 
minutely to the Committee the w'ay in which tjhe returns to that body 
been collected, and tlie manner in which their sickness table was friimecU '' ‘ 

Mr John Finlaison was again called in. “ When you, gave ah opinion, to 
this Committee on the 11th of March, upon the formation of the Seotcli 
Tables, had you made yourself master of the mode in which the tables were 
constructed in their book ? I hud not; for I tmly then saw the book for the 
first tithe in the committee-room.” — ‘^Ilave you looked at the lleport since ? 

I hare ; I have looked at the Report, and looked at the mode in whicli the 
tables were constructed;” but he is still not able to give any farther opi- 
nion upon the tables, except that as much was done as was possible wdth tlie 
means ^t^hich the framers of that Report possessed; yet I think that the data 
must be considered as fstr too limited to deduce tables of premiums from. — 
When you say that the data are lar too limited, do you mean that the num- 
ber of ])Crsons was too small? Yes; but I consider that the foundation is 
laid by that method for j[)erfecting the information, so that at a future period 
something may be done. — You conceive, then, that the mode which the High- 
land Society adoj»U;d was the correct mode of coming to the result they de- 
sired? I am not exactly ])repared to give-' an i)pinion upon that question ; 1 
don’t know that it is the best mode that could l)c adopted,— Because you said, 
before that it was iiot ? AVill you be so good as lo read what I said before on 
that subject ? You were asked, ‘ You are aware that the Sickness Table ap- 
pended to that Re 2 >ort is framed upon the experience of seventy or eighty 
societies in Scotland ; and tlien, supposing the returns from these societies to 
be correct, do you conceive that I’able HI. is formed upon coiTect princij)les ?' 
and you said you did not ; Novfo^^are you satisfied upon that point? I am 
not any farther satisfied than I ^as before.” 

Mr Oliphant re-examined. ‘‘ You heard the last observation of the wit- , 
ness (Mr Finlaison), w'ill you have thc*goodness to make your observations up- 
on it ?” “ The statement made by Mr Finlaison is mentioned in his deposi- 
tion, which I have .seen ; but he mentions that he had not read the report at . 
that time. On looking at the report you wdll please to observe, tliat theaick^ 
ness is always referred to the exatd age wdien it occuiTcd, Under the column 
Free Members, the number of members during the year is given in each class ; . 

under the head of Allowances, the sickness arising in that class, and during . 
H^t year, is mven- The error into w hich Mr Finlaison has fallen, may have „ 
arisen from thd abbreviated form in which it w^as necessary for us to exhildt 
the results* The details from which these arc derived form a volume about 
the size of an ordinary atlas. We could not publish such voluminous details, 
and the abbreviated form adopted in exhibiting them, has, 1 presum,e, given 
rise to the misconception.” — What proportion of the societies do you ep* 
mehend did mve the information ? An extremely small proportion- Whilst 
from the whfle kingdom of Scotland, we coUected returns from between 70 
and 80 societies, I iiave had an application from the societies of Edinburgh, 
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by tV r^prc^tatiires ot itom 40 to 00 aoaeties, which shews that the 
aibtiber glvuig teturns was a teij small propottion *W< Bo you a{>ptel^nd 
<liii(ri%iwO 4to my other means by Which mote extensive mformatton^ wlthtp- 
S|(k)et! to the Scottish societies, might be olftaincd at present with rekiect to 
Scotland ^ t do not think that there ts$ foi it was not, t am persuaebd, so 
mheh ikom the want of inclmation that the number of returps was lumteo, aa 
from the want ot ability Itetums could only be made wheie the society 
cleik, or some of the members, hod a taste for reseaich and cdhulation, and 
the* moment that societies come to keep their lecords m a proper wa), theie 
will be no difficulty, I apprehend, in getting mibrm*ition The Higlil^ So- 
ciet) are tndeavounng to induce them to keep their books in a more cor- 
rect form, by offering piemiums to ibe schoolmasteis of Scotland to assist the 
Friendly Societies, by framing and teaching systems of book-keeping adapted 
for these institutions; mil it is contempl ittd, in the course ot a fe\/ vears, 
their book ^will be so ananged is to afford leiililv c verj desii ible informa- 
tion n fuithcr leturub are then lolled fo^, I am satisfied they will be given 
willingly to any extent that ma> be required There is a thiMe ot leeLng 
taking pile**, and the rcoene which formerly pr laikd, i** to afroiding 
TOPtion, IS woinng fast iway '* — II is the i>crige sickness in the Scottish hp- 
c idles, been lompaicd with an\ siitcxnint that 010*1 be dc pended upon ot sick- 
nesb in I* iiglond 01 clscwhtic ^ Sofui is uloimioon extends, no in- 

a uirv ah to the avenge i itc ol ‘sickness with leferciice to the igc of Indivi- 
uali, had been instituted am where, previous to th it by the Highland So- 
letj of Scotland “ 1 xcept thi statement given by 61 Price, whieh pro- 
ceeded upon supposition, I do not 1 now inv stiteminl tint has been given ol 
sukness, With whuh the results of the Highlmil S nktv’s inquii\ can be com 
pared ’’—Paces 74, 70, 80 

Scvei ll otter gentlcm^'n and luanagcis ol 1 iiendh Societies weie cx imin- 
c<^ but lb their opinions, and the various institutions to whieh they lefcircd, 
were all founded on l)i Pine’s rate ol sukness, it woull be bupcifiuouh 
to enter f other mlo deliil We shall, howevei, give the eonduding deposi- 
tion of a gentleman alieuly frequciitU notiecd and the substanie ot eeitain 
documents therein lefentd to 

/fnicn — John Finliiflon 1 sq igam iarthci eaimmed Hive too, 
sulee >ou wcie list hcie, pioiided the prt posed 1 01111 ot llcturn to bewiadc 
bv 1 iitndlv S( eu tu s i' f h u t, aid Ing leave to {,i\ e it in amcink d, eonUiu- 
ing the additional mloin itioii which the C oinimttce dr sued — II lU >ou any 
thing iuithei to add to the ( oiniiiittee * Hiiiug no\ been cximinid before 
the Committee sc v e i il t nies, on the subject ot sukiitbS I big to obsei v c, Ihgt 
I have devoted very puiicular ittention, and ha« thioiigh a gicat deil 
oi in\ ehtigation, to isuitain whcthci siikncsb, thioughout the whole ot any 
pi*^ oi human lik, follows a eoii^taiit liw ind the lesult of those inquiries 
has been, that I inu^’t modify, in a vciy gK it degr c, the opinions which 1 
originally debveied T am now strongly inclined to think that the leeunottce 
ol hieknc^sis constant to a miuh gre itei degree than wa<» hitheito ‘‘Upposed; 
and I am supported 111 that ojnmon, no less h/ the t ids and rcisonmg con- 
tained m the memoir whuh I hivi this di> submitted th n ly in cxtiaordi- 
nary result, dediucd ftom i work imhlished by Sir CrilbLit Blane m 1822, on 
the diH isfh ID London, in which J find i remaikubJc consistency in the pro 
portion between sickness and death Now, as the 1 itc of inoitahtv is known, 
the rate of sicknohs, if the aveiage time that each person we'e sick be 
computed, 18 also known Thus in Sir Gilbert Blane ’ 1 book it appeals, page 
152, that, m the course of his pnvati praetK e, he h id 1,816 c isi>s, which gave 
382 deaths, which 1 infer was among the highci classes , whereas 111 his hospi- 
tal practice at St Thomas’s, comprehending entiiely the lowei ordcis, and 
certainly the severest kinds of hickness, he had 2,406 males, out of whom 2^ 
died, and 1429 females, out of whom Id") died , bo that it appeals, that out qt 
10,000 patients, 1001 of the upper classes died, ind 00 1 males and 944 females, 
which f think a very surpiibing comcidence , uid which farther demensttates 
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this Important &ct, IhH m*ere k^obg Ube Itrvirer * 

itior« terminated hy death than amopff toeljiighi^r. iheim^ 

the ^hnpSe (act of tho avcra^ time of slckneBs had been there wouti|,1^ 

no dlificultir in computing the sick allowance; and this mct^ as well asi an es> 
tension of the inquiry, is very easily attained by reference to the records of 
the other hospitals in London. 1 farther to infoinn the Commitlao> that 
the hypoth^ which 1 hazarded in the conclusion of my memoir, is, on 
stating the same to several physicians, considered to be reasonable, and is, in 
fact, completely supported by tho above details.— You have stated IbeFesidts 
of Mir Gilbert lilane^s pmtiie among the higher orders, and also of his hosw 
pita! pRictice ; do you not think a very different result might bo ex]^ted 
IVom the morlal^y>oi the lowci classes, who have not the advantage of get- 
ting into hoftplla^p 1 ccrialnw had supposed that those who were admittetl 
into hospitals were tiie lower msses, us far as concerns London, tlie worst 
cases; but although there may, in other ports of the country, he many of the 
lower orders, who havenot the advantage orgettlng into such establishments as 
thchospilnls in London, yet 1 am not prepared to say that the mortality among 
them would be greatei*, ibr this reason, because, in slighter cases, the coun> 
try situation would seem to have its advantages, and in the severer sukness 
they can in gencr^ receive medical advice and aitenrlance, if not the com- 
forts of an hoiipitaL 1 am not, however, able to form any conclusion as to how 
tho fact ma) be. In reicrence to the coticlusion to be derived from fclir C3il- 
bert Blone’s details, 1 beg to observe, that, suppos»‘ig them to be borne out 
by farther rosearchcb, tbe> arc mobt iuipoitanl in enabling us to determine 
the sickness w huh occuio’aL one age compared ivitb another, for, by the 
law of moriulity already disco\ei<*»!, we know the ijumlw^r of dtMlhs which 
takes place at each age. Now, by hlir Gilbert Blaru V statements, it a] pears 
that the numbei of patients were ten times the nuinlwr ol’di^oLlis. In my hy- 
pothesis, hoivcvci , I assumed, that the slikness which termiihUed luoitalty was 
only a twelfth, and not a tenth, of the wdiole sutness which occurs, because, 
in reference to the ]>atients ineuthmed by Sir Gilbert Blune, as having !»een 
received into the hoMpitals, it is to lie supposed that those very patients ina\ 
have liad sickness for some time at least before ajqdving to he admillcnl into 
the hospiUl, and lliaL ‘•oino of them also loll the hospital willioul being cured. 

1 allow, therefore, two-twelfthsibr thestH’ircuiiistniK*cs, und 1 think, that, with 
that allowance, the {nopoitioii betwi^m sicknc^<? in general and sickm*ss whh it 
terminates fatally, isasMijipostd by me in the Statement w hicli 1 gavciiuand 
bad WTltteii before I rea«l Sir tjUlwrt Blanc’s lUpori.”— rages IXi, 07 • 

In I he Statement above icfened to. Hr Finlaison gives tho following opi- 
nions, and inteicsting ob^C) . utions. 

‘‘ With regard lo the quantum of *«jckuess prevailing among individuals m 
the labouring class of sotietys there are al prchciit no other piiilerials extant 
for estimating its amount, than those < oUecied by the Highland Society ; but 
it will be seen in the sequel, that, although 1 haielaid down, in thoslia{)eol 
tables, the conclusions resulting froni^tbose matciiaL, I am aware that thoae 
conclusions cannot be relied on, even for ordinal y purposoh, ivith Safety, until 
further information i»n this impoitant subject is coiLected.' They are, Low» 
ever, capable of being iiilly rectified or corroborated by materials, wluch are for- 
tu|^'ly ucccssiblcs and which can easily he furnished on an c^tcnsiiq scale, 
jllpiur Honourable Committee should so require.” 

SVt a])pcnrs that the whole number of weeks allowances in the above state- 
^ ment (that of the Highland Society ), which were granted to iiersons of, 
bU ages under hO, was - • . - • 65,00S 

While the total number of members, co-existing under the age k 

of 50, some or other of whom must have received the said allow- > 85,945 
ance, was I 

which the same as If each one of them had reemved .}5039071 fractional 
parts of a week’s allowance in every year under 50 years of age. It is, how- 
ever, to be kqit in mind, that incmucrs, on entering Beneut Sodetlc^ are 
usqallv admitted under 30, at least bi tho majority of instances) and they 
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iff cm he 0 m\ng caut^ldal;^ ih^ wm in bealtb) 
wi)fli|n alflv'dccouAt partly for t&c dimbuUon df siokki^ in the jouDfcei^'' 
in the foregoing statement, without Inferring that siduieas fe of 
loss IVequont ocoutreiice m gonoral at those ages.^* , ' 

*• Materials exist, however, which may be furnished with Ikcility, for »S(1« 
mating tlie sickness now actually prevailing anioi^ the labouring classes, to a 
degree probably of very considerable accuracy. There is in the JNavy Office 
d Pay Li$t received annually from each of the seven Dock-yards, containing 
the age of every workman, artificer, or labourer, in those great cstabllbhmenta, 
the amount of his wages or earnings in the year, and tlK^ imml)er of days iu 
whidi he received no wages, by reason of sick1le3f^ the fact of such slcbiees 
t>eing always4vcrifi^ by public medical oftlcer* I have not been permii* 
ted to avail myself of this document extra-oiiiolally, else 1 would now have 
submitted xRe result to your Honourable Committee; but, on a cursory 
view, aiAl taking out the cases of tlic first 31:1 names that presented them- 
selves, I observed that they had been -tubjeci to 1403 days’ sickness, out of 
the number of woricing days in d veor, whidi probably do not exceed 307 
days. Which is the «anie as if .0140 parts of his whole time were lost by 
each man, or .7692 parts of a week ; and this coincides sunirisingly whh the 
sickness reported by the Hif^hhjud Society, under 60, which, as above stated, 
was .7«*i039 parts of a week/^ 

“ The State of Sickiujiss jn-evailhig among the Army in girrison and quar- 
ters in Englantl, presents, hoa ever, a very diflerent result from the returns 
made to the Highland Society. An Abstract is preserved in tlie Adjutant 
Cieneral’s Office, of the iniisUn nnde on the 25lh of evTry month, of each 
regiment or corps in Kndaiul, ‘‘bowing, exclusive ofolficcrs ond non-commis- 
sioned officers, the number of rank and file actually in England composing 
the corps, with the num])cr of them who are sick on the ilay of muster, whe- 
Ihei tlioy an* in general hospitals, regimental hosjuials, oi sick quarters. These 
detaih arc all carefully summed, in three div Lions, foi Cavalry, Infantry, and 
Foot -Guards, so that the* result foi any number of 3 ^ears may he copied out 
with the utmost Ihcility. U is understood, that at present there are few, if 
any, in the army, above the ago of 4b, and that their average age U ckecidt*fUy 
under 30. Moreevei, it i^. iiell known, tint they aio picked aiul chosen > 4 'ung 
men when entered, and that the hc who ..Hervauh lucomc (lioeascd hnd un- 
liealthy, are dischaiged from time to lime; that they are regulai in their 
iiabith, free from exhausting labour, from tlie caics of fainilics, and from most 
causes which sujjcrinduce disea‘-c. Theii OLcasional sicknesb cannot easily he 
much exaggerated by imposture; and abating th * single consuleiatiori, that 
some j,imt of thtuu aic pcrhaji'i n*giineiits returned Irom foreign service with 
debihtated tonsliluthuis, it would, on the whole, seem that the army quar- 
tered in England ought to present sickness a< a minimum among mankind. 

‘‘ I have luw favoured with the results lor each mouth, in the years 1323 
and IH21, wliicli 1 have combined; and it appears, 

The Total Rank and TUe pieseut, or Of whom tli rc uou* cowt mtly Sick i« 
accounted foi in sM Musictk tiu* time iho Mubten took |»ncp. 


Oavahy, - 94,293 3,791 

Intantry, - - 12tJ,0l3 «,297 

Foot Guaixls, 92,839 3,981 

Total, - . 313,896 11,019 


So tlmt there woie constantl> utk ul the Ca»Mli> - 4 0201 per cent. 

of (he in fell) tr), - 4.9773 pi‘» cent, 
of the Ff*ot Guards, 1.2812 percent. ' 
Ami of the nlmh* Army, 1.478663 j^er ceiit 

r 2 
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further Appears^ that, In the twe muiiera which tboh place^ ^ 

' ' ^ " lUuec and Fib. Of wboAi Side. 

2&fJh .Tanuary 1629 and 1824, there were 24,281 1^ being 4^41^ 


25th February, 
25th Marche * 
25th April, 

26th May, 

2dth June, 

25th July, 

25tfa August. • 
26ih Septemoer, 
25th Oftoberi, 
26th November, 
26th December, 


26,11? 

25,183 

26,167 

26,244 

25,649 

25,417 

27,097 

27,416 

27,401 

26,840 


1107 

1148 

1220 

1227 

1134 
1027 
1383 
1340 ' 
1244 

1135 
1063 


A40737 

4415862 

4.66414 

4.67535 

3.51190^ 

4.04060 

4.86911 

4.88766 

4.53098 

,4.22876 

34)3952 


So that 
For every 
there were 


Total. 


100.000 sick on 25th June, 
112.176 ... 25th Dec. 
116.954 26th July, 

120.412 ... 35th Nov. 

125.408 ... 25th Feb. 

127.705 , ... 25th Jan. 

129.274 ... 25th Oct. 

120.805 ... 25th Mar. 

132.774 ... 25th April, 

133.129 ... 25th Mav, 

138.645 ... 25th Aug. 

130.174 ... 25tb Sept. 


319,695 14049 bCing 4.476658 


But, on the whole two years, 
the rale of sickness is remark » 
ably c uistanl and uniform, and 
l>ciiig equal to 4.478553 ^ cent, 
this IS the same as if 100 soldiers 
had sustained among them 233 
■ weeks of sickness every year, or 
as if each hod been sick 2.33 
weeks, which is more than thrice 
the (quantum of sickness prevail- 
ing among Boneiit Societies, ac- 
cording to the returns of tlu 
Highland Society. 


In this state of unceitamty, and until more extensive inii)nnation as to the 
sickness prevailing among the labouring classes can be obtained, we can only 
adopt the data fumishca by the exertions of the Highland Society as the 
measure of Value for Shk Allow^ances;” and, upon tJiat data, Mr Finlaison 
then gives numerous rules and tables, shewing, at eveiy age, the sums requi- 
site for defVaying any S])ecified allowances, in sickness^ old age, and at death. 
He concludes by remarking, that “ If, in our present uncertainty as to the 
fact of the ficquency and duration of sickness among the labouring classes, 
we were permitted to assume, what may seem a reasonable hypothesis, the 
following might ])erhaj)s be hazarded, merely as speculation : 1st, That cverv 
edekness terminating ui death is, on a medium, of five weeks* duration ; an4 
2dly, That the sickness which terminates in death is, on a medium, one- 
twelflh part only of the sickness to whicli mankind is subject.'* — p- 15^ 
The Committee also applied for information on the subjects of their in- 
quiry to the Philanthropic Society of Paris, through Baron B. Dclessert, a 
genueman who, in connection with tliat institution, had taken a great deal of 
trouble on behalf of Friendly Societies in France. A number of interesting do- 
cuments were in consequence received as to the population^births^and mprtaU^ 
of France ; but the Baron remarks, that, although our researches were re- 
newed, on the publication of an interesting Report made by Mr Oliphant, in- 
serted in the Transactions of the Highhiim Society, we have not as yet l^cn 
able to proenre from the ditierent societies in Paris, a table of di^aaei) and 
mortality sufficiently accurate and complete to send you. But after an ex- 
perience of dfteen years, we have satisfactoiy grounds for believing, that out 
of 100 curatives, from 20 to 60 years of age, tnere are constantly on an ave- 
nge one to two confined to their beds by rickness ; and two to throe suffering 
4^ under lighter illness, or convalescent.*’—/!^ p. 1^2. , 
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'Wa have been thus liberal \a our extracts^ from deaire to 

^ve all the mibrmation which has been hitherto -obtidned ren' 
garding the average rate or law of sickness, — a subject entire* 
ly now to the great body of the members of Friendly Societies, 
but which must of necessity form an essential clement in fra* 
ming the tables of every society on proper principles. 

From the evidence above quotedt it will be seen that consider- 
able dubiety at 6rst existed even among some of the professional 
witnesses/ as to the practicability of reducing the occurrence of 
eicknessto any given law ; but it will likewise be seen, that every 
•doubt was removed, as soon as due attention was paid to the 
subject. On a question so lately brought forward, and so difficult 
of solution, as the true rate of sickness, it is not surprising that 
tJM^ should ha^c h^cn some discrepancy of opinion. On this 
|X)r|j^ however, the Committee, after referring to Dr Price’s 
Table, report to the House of Commons as follows : 

“ Mr Morgan, the nej)hcw of Dr Price, and actuary to the I'lqiutable As* 
surauce OtFice for Lives and Survivorships, continues to use this table ; and Mr 
Frond, actuary to the Itock Assurance Company, and alboan eminent mathc-* 
matidan, entirely concurs with Mr Morgan. Tliese two geutJemcn have been 
employed in certifying, under the act, the tallies of a gi eat number of societies ; 
iimung others those of a very conaiderable society, which Jirn attracted much 
of the public attention, the Piiendly lustitution founded at Southwell iw 
Nottinghamslure, by the Uevereud John Thomas Becher, under thet>resi* 
dency of V ice- Admiral Suthoron, one of ^our Committee. 

The tables of this aocicty have been adopted by a society upon a large 
scale lately formetl in Hampshire, by Mr Fleming, another of your Commit- 
tee, and by others which arc iii progress. The jia^ments required by these 
tables, for provision agamst sickness, are somewhat greater than those requir- 
Oil by Dr Price ; llie esccss may be considered as necessary, for greater secu- 
rity, and for th<* exiiencc of management.” 

‘‘ I'he IIous< wjU find in the evidence, anil in the paper of Mr Fiiiittison, 
frequent rcferenie to the Scsits Tables. The tables here intended, are those 
%vhich are appended to a Report on Friemlly or Beneiit »Societies, exhibiting 
the law of bicknes.4, as deduced from returns b> Friendly Societies in dlfTe- 
arent parts of ScQilund, drawn up by a Committee of Uic Higl land Society of 
Scotland.*' “ Returns were received from about 80 Societies, and variouF 
tables vere constructed upon the re.sult. One of these was framed upon a 
principle entirely new% (sec above ji. 283.), and purported to give in weeks 
and decimals of a week, Uie average duration of sickness likely to occur to an 
individual of each age, during a year. This average is found to be, in all the 
barber periods of life, considerably less than the average assumed by Dr Price, 
or in the Southwell tables. Whether this diflereuce is owing to a defect in 
Che form in which the statement of facts was required, to the defective inod0 
in which the requisition was answered, to the superior he ilthlness of the dis- 
tricts to which the returns applied, or to what other cause, your Committee 
have pot formed a decided judgment. Much detail upon all these poinU wlfr 
be found in the evidence $ but the Committer have not found it neqgsiPry to 
pursue a more extended inquirv into this question, because they trust that 
they have procured, and still more that they will have pointed out 
means of procuring, a body of information, more complete, more accurate, and 



091} Mr W. Trsism on the History and €(m$iiiuiidn fsf' 

more generally ai>pti(!ablc» They desire, howerer, to recommend Uie He- 
port to the petus^ of all persons who take an interest in inquiries of this no* 
ture, and they have derived many valuable hints from the proceeding of the , 
society, and from the evidence of Mr Oliphant, writer to the Signet, by whom 
the Ueport was framed. 

But the Committee certainly do not feel jublihcd in recommending these 
Scots tablob, or any which require payments lower than those required at 
Southwell, for adoption b> any society in England.”— p. 14, 15- 

Such is llie conclusion which lias been come to by the Ho- 
nourable Committee, with regard to the tables tliat ought to be 
preferrcHl for benefits during sickness ; and it now only remains 
to consider liow far that conclusion is supported by thi*- facts 
and evidence which have been adduced. 

The highest rate of sickness exhibited, is that of the army, 
which is more than treble the average deduced by tile Highland 
Society ; but it will be obvious that llic sickness of llu' aiiny 
can never apply to the working classes T ne operaiiv c cannot 
give up his work upon every slight accident or illness, but must 
continue as long as possible to labour, on account of his socielj 
allowances (if any) being iisiuiUy less than his wages, by the 
wants, p(‘rhaps, of a family, and from the danger of being de- 
prived of his einjiloyment The very sliglilist indisposition, 
again, imnieihatel} consigns a soldier to the hospital ; and nei- 
ther is hr rtsiraini’d by any ]xcuiiiarv interest from j>rat*tihing 
imposition, for, dining sickiiesv^, his ])ay is always sure, he is nol 
afraid of losing his situation, and In* is freed from all duty whal 
ever. These and other causes may go fai to account for the 
high rate of sickness u suiting from the army njiorts. 

The rate of sickness assunud by Dr Price was aeknowledgid 
even by himself to be highei than what would proliahly be found 
by experience, and Messrs Finlaison, Glennie, and some otheis 
arc of tlic same ojiinion. A still liighei rale,- however, (no 
les«, nudei cW veais of age, than double that appearing from 
nliinis to the Highland Society), has been assumed foi 
Me tables of the society at Southwell, although the Reverend 
Bechcr, theii manager, is convinced that it will excccif 
the ordinary proportion of sitkiiess pi ev ailing around ns,'*’ and 
although no gtiicraJ experience iias yet shewn such a rate to 
cK'cnr. It is likewise to be observed, that such an excess is not 
required by this society for the ox pence of management, a se- 
parate fund Ix^iug otherwise provided for that purpose. 

The law^ of ^icknc«>$ deduced by the Highland Society of Scot- 
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imd wojSi obtaiitcd by taking the means of 101 ,510} 

which had bc^ii ex})erienccd among 100.81 T'sociciljj; 
mfembets, at all ages, t^ariously employed, aiwl siiuatcHl both ifel 
the country and in towns. That rate, again, according to Mr 
Finlaisoii, is verified by the sickness occurring among the arti-» 
ficers under 60 years of age, employed in his Majesty’s Dock- 
yards, their average sickness being .76920 parts of a week, while 
that obtained by llu* Highland Society is .76639. Tins coinci- 
dence, luitvcvcr, is rather remarkable, and it will jirobably be 
founcT, mion fai-tber investigation, that the average rate of sick- 
of the artificers in the Dock-yauls considerably above 
that of the Avorking c*lasses in general ; for, besides the (*])ide- 
mic disi^ases and extremely noxion^ employments to which thoH* 
in the Dock-yards/irc well known to be exposed, it is calcu- 
laUxl, that, upon an average, between three and four thousand 
men annually wound or otherwise injure themselves in following 
their mechanical oetiUKitlons in the Dock-yard, to such an ex- 
tent as to oldige them to apply for chirurgical assistance ; and 
that of the aggregate number, about tour himdrt‘(l, or about 
the proportion of t)ne to nine or ten, are for a time incapaci- 
tated fiom pursuing thtii labrinrs. During the last six months 
of the year 1824, vi/. from the 2kth of Jime to the 31st of De- 
cember, upward . of 260 of these mechanus \v<Te laid up from 
their diitj^, in coiis<'quence of various hurts, nioreoi less so\ ere, 
bill none of them presenting any thing pc euliar iu their characlei 
or <*iri‘umstances ^ 

From all those fiuls, ilien, and with tlie utmost deference for 
the opinion of the Committee of the lloiise ol* (’omnions, w'e 
must be allowed to conclude, that tlic high rate of sickness as- 
sumed by the two societies in NottinghfUnshin* and Hampshire 
is not waiTantcd by the exptricnce of the working classes iu 
general,— that the Law of Sickness dedntvd by the Commiltee 
of the Highland Society is the most sati'^laetorily nntlienlicated 
of any yet published, — aiul therefore, that, until a b(‘lter stand- 
ard be obtained, the tables gi\en in the lleport of that body 

* See observal ions on Di liiiUer^s ‘‘ n<mAik on Iiriiativc FA’er, com. 
monly csUlod the riymoalh Dock-ydut m thi KcVmlnirgh Jounm 

of Medical Science, voL i p. 3iil. 
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shoidd be held as a guide for at least all Friendly Sodetii^ in 
Scotland. 

As formerly mentioned, a Select Committee of the Iloiise of 
Conimons was again ap]pointed during the session of 1827 ; the 
result of wliosc labours we shall be enabled to give in a future 
Number of this Journal. 

( To be continued,) 


The Brain of* the Common Dolphin compared •with that of Man. 
By M. F. Ti*.i)Jh.MAN. 

M • Tiej)i:man proposes to publish, in the Journal of Phy- 
siology, conducted by Trcviraniis ami hiu\self, a scries of mo- 
nographs on the brain of various animals, with the view of sub- 
setiuently eliciting conclusions relative to the structure of the 
brain in general, or to its organisation in the diflerent classes 
and orders of tlie aninial kingdom. In volume second of the 
Journal of Physiology there is a very interesting memoir “ on 
the brain of the dolphin, as compared with that of man 

With reference tf» the {joints of resemblance, and the (UfTo- 
renccs that {jresent themselves on comparing tlu‘ brain of the 
dolphin vitli that of man, M. Tiedenian states the following re- 
sults 

1. The brain, properly so called, of the dolphin, is distinguish- 
ed from that of monkeys, by its great size, and next to the 
brain of the orang-outang approach nearest, in this res|K>ct, to 
the human brain. 

In relation to the nerves, the spinal maiTow and cerebellum, 
it is much smaller than the brain of man. The individual, of 
which M. Tiedcman dissected the brain, was six feet long. The 
author docs not mention the weight of the brain, but the figures 
(which, however, appear a little diminished,} and the difierenl 
parts pointed out in the description, may afford an idea of it. 

2. Each of tlie cerebral hemispheres is coin}3os<‘d, as in man 
^^md the monkey tribe, of three lobes, an anterior, a middle, and 

• J^eitschr. t»r Pliy^joJogic, t. n. p. 251. 




compared witii that Man, ^ 

a pr*$terior. The hemispheres arc evidently smaller in pro^pbl0on * 
than in man, for they do not cover the cerebellum completely. 

3. The brain of the dolphin is comparatively much broader 
than that of man, while the contrary is the case in the other 
manimiforous animals. I'he shortness of the brain in the doU 

* phm is probably connected with the absence of olfactory nerves. 

4. The cerebral hemispheres of the dolphin present much 
more numerous circuinvoliitions and grooves than those of any 
other adinial They arc c\cn proportionally more numerous 
than in man In the Utter, also, their arrangement is not sym- 
Nnetrical, contrary to what i observeti in fill otlier animals. 

5 The lateral \cntricles are composed in the dolphins, as in 
man and the monktys, of three horns, an anterior, a middle, and 
.1 posterior , whiV* two hums only are met with in the other 
^maminifcra 

6. The niaumullary eminences are blended into a single mass, 
as in most of the other manumfera. Man, and the orang-outang, 
on the contrary, present two distinct eminences. 

7. The three pillared v«iuli, the cerebral partition, the cornua 

ammonis, and the corpora striata, are, mtli relation to the brain, 
smaller in tb(‘ dolphin than in mail ^ 

8 'riie quadiigemuious tubercles form, as m the other^ mam- 
mifcia, laigcr masses than in man 

9 The cerebellum is distinguishcHl by being proportionally 
largei tlian m nun, and its middle part i not symmetrical, as 
in seals, and several other .minials. 

10 The medulla oblongata bus not the trape^ze, as m man 
and the orang-outang 

n . Tlie brain of the dolphin is essentially distinguished from 
that of man and all the otlier mammifera, by the absence of ol- 
factory nerves The other cerebral nerves compared, with re- 
gard to sizes with the volume of the brain, and the brain erf the 
dolphin being compared with the base of the brain and with the 
nerves of man, are much larger than lu man This, thercfore|i 
affords an additional confirmation of the important proposition 
of Soemmering, that man possesses the largest brain, in propor- 
tion to the size of its nerves. ^ 

The remarkable developement of the brain in the dolphin, a 
developemeni which gives it, in this res|)ect, a rank immcidiateiy^ 
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' after man and the oT&ng-outaofjs might lead to the inference 
n proportional devclopcnicnt of the intellectnal faculties ; but, 
with reference to this subject, we have only the rdations'of flsh- 
ennen, wlio afiSnn, that the dolphin, like the whiiles, loVcs to 
live in society, that it pcrf<»nns great migrations, has a great at- 
taduuent to its young, and defends llioin courageously when ' 
they arc pursued. 

The figures of the plate accompanying this memoir repiosent 
the brain of the dolphin: 1.9/, by its iip))er surface; by its 
base; 3(%, the cerebellum and tiibercula quadrigemina ; 4////^, 
the vertical sc'ction of the cerebellum made in the middle ; * 

ilic brain, without the upper part of the hemispheres, which are 
removed to the level of the centrum ovale of Vicusbcns> and of 
the lateral ventricles. 


C^ihe Changes 'Lukich Life han e.vpcricnced on the Gtob* . 

Fossil remains of the animals which precedc'd man upon the 
earth are every day discovered on both coi\tincnts ; and every day 
arc the documents regarding the liistorv and successive changes 
of the vaiious races that existed bi^fore the piv‘?ent, iiim\nsed by 
new facts. This is cijually the east* with the vegetation which 
emb(»llished the eai’lli at that remote j)eriod, and Aviih which 
those primitive animals were necessarily in close connection. 
New animals and vegetables have assumed the j»lace of Ihosi 
that have been destroyed., and whose ancient existence is only 
i^cvealod to us by their fossil remains. Thus, in the course of 
the ages tliai prectxled the appearance of man u|X)n the cm tlL 
its surlacc has successively changed its as})ect, its verdure and 
its inhabitants ; the seas have uourislKd other beings, the air has 

r en peopled with other birds. 

The remains of these various successions of animals and ve^ 
gctables ^test thaj they wi*n* at first much more uniform. The 
vegetables of the coal formation, for example, scarcely pix^scnl 
any difference, wlialever maj be the latitude, the longitude, or 
the elevation at wliich they are found. Eiiroi)c, Asia, and the 
two Amerk'as, alike produced elephants, rhinoceroses, iiiaslo- 
'tRBte, Sec. The differences which vegetables and aqimalh exlii- 
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tiap^oiis in which they occur, hpve bism gradually a^ta^lii^p^ 
J under the predominatuig influence of a small numl^ pf 
cau^, and constitute at length the order of distdhutipn 
’ life now presents at the surface of the earth. ,,, , , 

> • Originally life extended from ope pole, to the other, an^ ani* 
mated the whole of this sur&ce. The frozen regions of the '^orth, 

. and the snow>clad summits of the Alps, were covered with the, 

. same veidure ; and the forms of the pristine animals and vegp- 
tabl<» presented cither extraordinary types of which we have 
'^Hiow no example, or species which belonged to families and genera 
still e.\islmg, but in most cases only between the Tropics. As 
we approach nearw to the, present times, we find in all places re- 
mains more anti inore resembling those of tlie pltmts and animals 
which now live in the santc country. At a later period, the ori- 
ginal races of animals and vegetables were gradually expelled 
from the north toward the south, from the summits to the ploins, 
in projwrtion as the uniform mean temperature of the earth’s 
stfriacc yielded to more iwwcrful causes, which brought abenit 
the establishment of climates. These gradual variations in the 
temperature, the lowering of the general level of the st^s, the" 
equally successive and gratlual diminution of the energy vol- 
canic phenomena arising from the original igneous state of the 
earth, fis well as of the strength and jwwcr of atmospheric phe- 
nomena, and of the tides — such were tlic regular, general, and 
contumod natural causes of the modifications which life has un- 
dergone, and of almost all the changes that have been produced 
nptui the earth’s surface. The results of these first causes, such 
as the establishment of local influences over the tempe-rature of 
the same climate, the formation of a multitude of particular 


basins, some containing salt, others frcsli water; the pouring 
out of these lakes into one another, and into tlic great basin of 
the sea ; the partial dclmclcs which thence resulted ; the ravages*; 
of the sea on the low parts of the continents at first, and.thett; 
the formation of vast lagoons in the same places ; lastly, the es^ 
blisbment of the general system of draining and watering, 
the hydrographic reticulation which covers the glohe-iraUf^ 
were theirregular, and more or less violent and pertqHbljng sc- . 
eondairy causes of the partial vicissitudes expericac^ by awmlT 
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and vegetable life. The beings, ^hidh wet^e ubabletoxesdst We 
influence of these various causes were destroyed and disappeared 
from the earthy with the circumstances for which they were cre- 
ated ; new species appeared with new conditions of e^stence. 
But, in examining the scries of fossil remains that are found 
buried in the strata of the globe, there is nowhere perceived a 
distinct line of demarcation between the different terms of that 
scries, so as to prove tliat life has been once or oftener totally 
renewed on the earth. On the contrary, wc discover in it a 
proof of the successive and gradual change which we have point- 
ed out. Certain primithe types have indeed completely disay "" 
peared, but they are found existing at various epochs, and their 
I'emains are blended with those of more modem types ; along 
with new species of types still existing, we find some of anterior 
epochs ; certain genera that yet obtain are common to all the 
terms of the series ; and toward the end of the series, we find the 
remains of some of our present species along with ancient types 
and extinct specie^*. In consequi^nce of the establishment of cH- 
matc»s, life has almost entirely abantloned the polar countru s, 
and tlie glaciers have usur|)ed,on the higli summits, the jilaecof 
the verdure of primeval times. Palms, date-trees, cocoas, dra- 
cicna', pandani, aiccae, the great leed, and the arijorcscent ferns, 
have forsaken our climates, togetlier with the eltphants, tigers, 
panthers, hippopotami, the giganlu tapii®, the rhinoceroses, 
pahcotlioria, anaplothaeria, masUxlons, and other extinct ani- 
mals, as well as those enormous reptiles whose forms were so ex- 
traordinary, Sole mastei s, in those times, of the countries now 
subjected to tlie dominion of man, these animals are either en- 
tirely destroy t^d, or now live only between the tropics 

Man apyicars to have arrived upon the earth only after its sur- 
face was adapted to receive him, after the establishment of cli- 
mates, and when a happy equilibrium among the elements had 
determined the permanency of the pre^sent state of things, or at 
l^[|||il||K>d rendered its variations almost imperceptible. 

ch is a brief view of the clianges which life has experienced 
surface of the globe, and of the causes which have prtt- 
those changes. Our theory, wliich is founded on all the 
facts that' have been established, cannot but prevail ov^ the sys- 
hitherto proposed, for it is in harmony with the natural 
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'ia^ petmmteQcy ,>vy|^>ral« the ; 

.hy jl^ mQst'a«3^f)ed jrfiyaiob-i te »d i«^V , 

f^ljatadysros, which , sd^c^, ’fjjcts and humaij, reason' equalEj. - 
i^rat, only increase idie number of those imagina|y conceptimis 
Vhi<^ ha.ye been successively published .for several centuries.. . 

. The abpve will suffice to dmw, that there is no subject wfaic^ 
in dl points of view, is more worthy to excite the interest and 
mcditaticsis of philosophers, and the investigations of geologists 
and naturalists. . . 


The Disasters of' Tivoli. ■ 

The city of Tivoli, whose origin is lost in the obscurity of 
remote ages, is situate on the slope of a steep rock, traversed by 
the Anio, which in this place preeijritates itself from a height of 
more than 100 feet, and then proceeds to water the plain of 
Borne, where it soon unites with the Tiber. The rock is formed 
of a sort of conglomerate, rather friable, and subject to be worn 
away by the river, which, in the impetuosity of its descent, has 
scooped out numerous caverns, to which the poets have given 
the mythological names of the Grottoes of Neptune, the Sy- 
rens, &c. Every body has seen paintiiigs or engravings of thejSe 
sportings of nature, which present the most varied appearances, 
and render the site of Tivoli one of the most curious in the 
world. The rock on which the city is built has been perforated 
in various directioiis by the river, which has formed numerous 
sul)terranean caverns, of which the inhabitants have availed 
themselves for the purixjse of putting in motion several forges 
and manufactories which give a very animated appearance to 
tfee country, A little above the town, the Anio had been divid- 
ed into two branches, by means of a sluice, which threw th^ 
greatest mass of its waters to the left, on the side next the townV 
whence, after passing under the broken bridge, they 
c^ded to be engulf^ in the Grotto of Neptune, immediatdy 
beneath the Sibyl's Temple. ; This branch filled* the^sub^r^ 
nean canals of which we have spoken, and after passkig tbirbugH 
tb,|^ :^i2Za fell in broad shifts called the 
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The right branch of the river watered another part of the {ky, 
and, after passing under the bridge of St John, formed tne 
Cascade of Beruin, and fell into the Gulf, not far from the 
Care of the Syrens, margined with trees and shrubs. 

During the Iasi inundation of the river, the waters attacked 
the dike forming the sluice so violently that they broke it in, 
several places, and precipitating themselves with their whole 
weight on the right side, left dry the left branch, which supplied 
Tivoli with water, and formed the Casealclles, ScveKal houses 
Were carried away by this sudden irruption ; and the Churt-h of 
St Lucia was overthrown, as well as some old walls along llip^ 
banks of the river. 

Tliis disaster, the details of which have been related in the 
public prints^ is not the first that has been mentioned in liistory. 
In the preceding ages the citj of Tivoli had been exposed to 
similar floods, and l^aJ suflered from the ravages of the river, 
which becomes formidable at this place, by the rapidit) of its 
current, and the violence with wbich it precipitates itself oiir 
the rocks. The most (hslinguished architects and cngincor^, 
were sucoesMvely cnij>loyed in repairing these ravage^; and it 
was after an irruption which took ])lace about the end of the 
17th century, that the celebrated Chevalier Jieriiin formed the 
cascade which bears his name. 

As soon as the irrii})li<)ii of tlie IGtli Novembei last was 
knowm at Itonie. the Pojjc hastened to send to llie place engi- 
neers, wlio w’ere cliri*cted to examine the slate of things, prevent 
any further damage, and repair the injurie** .sustain(\l, as 
quickly as jiossible. Their first care w as to prop up llic lunlding » 
that were already inrdermincd, and that threatened to destroy 
in llicir fall a great number of other houses. Tlie spcvtacle 
which Tivoli presenlcrl was frightful. Piles were hastily driven, 
which were supiiorted with stones and fascines^ to guard tlw 
right bank, which jih already damaged, preserve it from total 
destruction, and g^^ie river to return to its chaniicL They 
had next to endeavour to force a part of the water into the right 
branch, which, in consequence of this event, was left dry, as we 
have already said, and left unemployed the numerous manufac- 
tories and mills winch it fomicrly moved. Ancu'nt traditions 
"THiacl given rise to a conjecture, that, in the time of the Uomanh, 
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iriyljhat ^^tioDj b^ut of wluc|i alt traces had ^en lost 
^^^turi^s. ^ After several days of .assiduous research, this 
- was at length discovered. ^ The gravel that obstructed it 
i^onoved, the water was imra^iately introducied, and the nutriie-:^ 
tons inaoufactories, which had ceased for a month, jvere again ' 
put into activity. The inhabitants of Tivoli, in the joy caused^, 
by the discovery of this canal, sent a deputation to Rome, hea(I*«i>^ 
ed by llipir >vorthy bishop, to carry to the Pope the homage of, 
their gratitude, and request him to allow the canal to be named 
!/ after LtJcV tlm Xllth, which was granted them. , ; 

^At the moment when we write, the labours arc continued wiUt 
the greatest activity, and the engineers will soon have to decide^ 
in what manner tiie dike of the sluice is to be repaired, and 
what direction the'bed of the river will receive in that part lo’ 
prevent the repetition of similar accidents. Tlj^^Jt^ivirons of 


Tivoli resumid with redoubled I»lows of the han^^, the roads 
are crowdetl with carls and beasts of burden carrying materials 
fq^jhe new works. The stranger who visits Tivoli from Ciiriow 
sity, as well as the citizen who vit*ws these works so interesting 
lo himself, Icuid with praises and blessings the s<.>vereigu who 
repiiirs so many disasters^ and also bestow upon his ministetAhe 
praises whicli the zeal and foresight displayed by hint on this 
occasion merit 


on the Domcstivation of Mamrnfenms AnmaL% mt?t> 
some introductory amshtcratiims on the vartouH states in 
which wc may study their arihns. Jiy M. FaEDEUtcic 
Cuvier." 

TChe stmngest prejudices have been formed regarding the 
state of animals m captivity, and the most singular judgmenl j 
p£^sed upon, the works to which their actions have given rise* , 
prevent, as much as possible, the application of similar ideo^t 
^ to the present essay, on the domestication of mammifera, I 
commence with some considerations calculated to ^rectify ^i&se 
ideas, and to aflbrd juster notions than appear to have bebn en- 
teictmii^ vegarding animals, and the various stat:esjn ^/hieh we“ 



301 M. F. Cimet oh the Dmeittkaiion 

* 

itnaj; study thoit habits. I am the more iaducod io ioUoy this 
plaxt, in this respect, domestic nnimala have not beOn 
correctly judged of than captive, and because, from the error$ 
into which people have fallen, it wotild be impossible to receive 
without prejudice a work on the actions of animals, considered 
in a general and philosophic point of view. 

It is maintained that animals can only be studied with ad- 
vantage \ihen they enjoy a perfect i!Klepcnden<‘e. It is indeetl 
admitted that those which aie domesticated may fernish some 
useful knowledge ; that their study is calculated to diioct, us to 
*the means of subjugating them, of rearing and improving thenj^ 
W’ith relation to our wants , that it apprizes us of the scr\Kcs 
which we ha\e received from them, and of those which they 
are still capable of rendering us, and that by thus studjing 
them, we are oven eiiablul to discover the designs which ProM* 
dence had ii^iew in placing than innm the cartln But it is 
said, what IWd animals iciluccd to slaveiy leach us ^ Under 
the weight of the restraint in which we are obliged to hold them, 
we obtain from them actions th«U are (miy artificial and eonsc 
qucntly hltlc calculated to uiivtil ihtir nature It would be 
quite otherwise were they in a state d liberty l''heu titoir na- 
turo wwld manifest itself, and the moic so the les^ constraint 
they experienced from the ciieumstances in which thty were 
placed ; fur as tlie most complete slavery i-. the situation the 
least favourable to the escrcibc of the faculticjr, the most entire 
independence, or the slate of natuie, is the best adapted for 
their exercise and dcvelopement. The wild animal,*” says Buf- 
fon, (T. iv. p. I69.)j “ obeying only nature, knows no other 
laws than those of necessity and liberty/’ 

This in fact is the opimoii that is held with regard to the 
comparative advantage of studying animals in the three states 
in which they present themsehes to our observations, judgii^ 
at least from the little that has been published on the subjeet. 
Domesticated animals, and those in captivity only make known 
to us a state contrary to nature, the consequences of which> iq 
respect to the former, relate exclusively to man ; and in respect 
to the latter, to the means whiph have been employed to nfjake 
them act and be observed. It is onlv animals in a state of free* 

' 4o>n that shew themselves to us such as they are, such as tbey^ 
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have been made, with the full possession of all their fanjikies ; 
they alone allow us to trace without error the true origin of' nil 
their determinations. 

The origin of these ideas is easily discovered. *l'hey proceed 
from the same source as most of tlie errors which have been en * 
tertained with respect to fhc nature of animals ; tlie ideas to 
which the study of man gave rise wore applied to these* beings. 
But if slavery, if absolute submission to the will of another is 
the situation the most repugnant to the moral and intollecliial 
developiment of the human species^ one essential character 
of which consists in liberty, what rcMon would there be for 
amnmls, which are deprived <'f all liberty, properly called, 
experienung the same effects from s]a\cry as ourselves ^ And 
further, the errors into which men have fallen regarding this 
imaginary state of nature, the only state, it has been said, in 
which man can shew himself in all his grandeur, and in all his 
beauty, must have influenced the ideas which have been formed 
of animal?, the w^ildest slate of winch has always been consider* 
ec|j;^s the true slate of nature, and must have still more strong- 
ly coiiAinced us of the hopeless attempt to acquire a knowledge 
of them in any other than their state of perfect independence. 

Most of these crrois might liave been avoided by the cdtisi- 
deration that, in establishing, as a principle, that these animals 
unveil iheii nature to us only in a state of absolute independ^ 
dice, and in yet admitting that they may act in a state of do- 
mestication, and even of slavery, was the same thing as saying 
tliat they have the facullj of not acting according to their na- 
ture; that they are siiseeptibic of obeying desires which have 
nor been imjiarted to them; that they manifest other dispositions 
than those which they have* received ; in a word, that they may 
be something else than what they ought to be in virtue of the 
laws of the universe, and that man may have the power of 
changing their nature, and of destroying the laws of creation. 

To examine tliercfore this idea, and tiace its consequences, 

IS all that is necessary to she w at least its weakness ; and some 
further considerations will serve to refute any arguments that 
might still be urged iu its support. 

Were liberty necessary in order to animals manifesting 
themselves to us such as they originally came from the hands •*** 
JULV— SEPTEMBER 1827- 
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of nature, it would be as impossible for the wild as for the do- 
mesticated or captive animals to do so, for the former no more 
enjoy that imaginary state of absolute independence whi<*h is 
called the stale of nature, than the latter. All of them lie un- 
der the unavoidable influence of the circumstances in the midst of 
which ihvy are placed These conditions may change, but the 
nature of animals docs not change. If some of them act ilil- 
fercntly from others, they produce different effects, but these el- 
fects have alwayb relation to the faculties of the b\.iug which 
njonifests them. A wild animal, amidst the forests of a desert 
region, will not lia\e any very close resemblance to what it- 
would be m the midst of a \ery populous country. It will be 
still more widely different, if reduced to captivity, or converted 
into a domestic animal, and will lo^e altogether its original cha- 
racter. But whatever diffeicnccs these vanous states may pre- 
sent, this animal will always bo the same ; it is only in its own 
nature that the means will be met with >\liich are calculated to 
put It in harmony with this dncrsity of situations, and the fceets 
which it presents to us in the one situation, if they arc luiijf'ci. 
ous and diversified, may afford us the means of deducing its fa- 
culties as accurately as we should deduce them Irom f/itts pri‘- 
sented by the others All consists in knowing how to observe 
and estimate the circumslancvs under which tlie facts manliest 
themselves 

But let us see what we should learn irom animals in the 
highest state of indepondince which wc* can imagine, that is 1o 
cay, in lliat situation which is regarded as a pcricct state 
of nature; and that the mdependence may be inoic complete, 
Jet us take one of thost* aiumaJs whose wants may be the most 
easily tatisfied, a rununating animal, and ploie it m the midst 
of those iieh savannas of South Ameiica, irom which wc shall 
even remove the animals which might, in the smallest degi'ce, dis- 
turb its tranquillity. So long as its wants are satisfied, it will 
I'cmain at lest in the couch which it has chosen for itself, im- 
mersed in a state of sleep so much the more profound the 
greater its security is. Hunger awakens it, it will find within the 
compas^of a few steps wherewith to satisfy itself; if it be thirst, 
the neighbouring brook will quench it ; and there will be no 
change in this mode ol existence, until the moment when the 



tormi^fflta of love wiH come to disturb it , Tb^fi. iuapelled .by A 
bliod it seeks out a. female, calls her with loud ciies^^lll- 
lows her traces, overtakes her, ktUs her if she resists and k ha- - 
able to flee, satisfies his wants if she participates in them, and If 
be remains victorious over the rivals which he may have to en-V 
. counter. Presently his strength fails, his ardour is blunted, 
and he returns to his retieat to seek a repose which has become 
necessary to him, and which the passion of love, the only qi^e 
which hia45ituation puts him in the way of . experiencing, will 
periodically come to disturb once every year. 

If, instead of a herbivorous, we tak*^ a carnivorous animal, 
wTfiat shall we have to add to the uniform picture whicli^we have 
traced ? Instead of pasturing, this new aninial will lie in wait 
for its prey, or pursue it, which will subject it to pains and ef- 
forts that would have been unnecessary had it fed upon vege- 
table substances. More rest will then perhaps be necessary for 
it ; but the nutritive (jualities of flesh rendering the recurrence 
of hunger less frequent, will allow him to indulge in it. Thus 
altilic difference which this animal presents to us, compared 
with the former is, that the searching for its food may require 
of it more or less cunning, prudence and strength, whetlier it 
has only to provide for its own wants, or moreover to supply 
those of its young. 

What is, the conclusion to be drawn from the life of such ani- 
mals Nothing more than from the life of animals subjected 
to the closest captivity. But let us drag both from the nearly 
complete suite of inactivity in which we have supposed them to 
be living ; let us place them, as they are naturally placed upon 
the earth, under the most complicated circumstances; let us 
vary their sifuation, as it varies amid the fortuitous occurrences 
which are continually taking placahere below ; let us multiply 
tlieir wants, and oven increase the dangers to which they are 
exposed ; lei new relations suggest, as it wxTe new desires and 
iiew resources ; and then w e shall see another picture unfold iU 
self before us. It would stilly howx'ver, be erroneous to sup- ; 
pose, that the state in which animals naturally occur upon 
the earth, Iwwevcr complicated ii may be, is the best adapted 
to forward their deVelopemcnt. It is not the ordinary conditions 

animal existence, those which first present theijjselves in all^ 
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the circumstances wlii^re human maustry qpes hot interfere^ 
are the best Calculated to make aniihals act irf 


able to thfe unfolding of their faculties. The equilibrium 
is coristatjtly “tending to establish itself among all the ^ 

which simultaneously act here beloW, gives to the itiost hner^- 
tic a preponderance over the more feeble, which neverieavS^f 
the latter the liberty of acting ; and it is only by mastering tbi^e* 
predominating powers, by attenuating them, that we come to 
discover the others, that we render them sensible, ancL^ary theiiii 
effects. • 

In their natural independence, that is to say, such' as it raSy 
be in all the circumstances in which it naturally occurs, animats 
are under the yoke of tliese predominating powers : and they 
may then inform us of the place which they occupy among the 
other beings submitted to the same powers, of the relations in 
which tl»ey stand to them, and of the influence which they ex- 
ercise in the general economy ; but, in this state, tliey can only, 
in common, affovd ua very confined and always doubtful ideas, 
reganling their general faculties ; for, in this case, it 
not depend upon us to submit tlicm to experiment, in order 
confirm our conjectures. Let us ask in fact, what is the know- 
ledge that has been obtained from the observation of^animals in 
a state of liberty alone ? The answer will be easy and impos- 
ing ; it is to the greatest of naturalists that we are indebted for 
it; to Buffon, who tells us what every body has repeated after 
liira, “ that -'to fierceness, courage and strength, the lion joins 
nbbility, clemency and magnanimity ; that he often forgets he 
is king, that is to say tlie strongest of all animals ; that, walk- 
ing with a tranquil pace, he never attacks man, unless when pro- 
voked ; that he does not accelerate his steps, or run, (5r pursue, un- 
less when pressed by hunger*,; that the tiger, on the other hand, 
while meanly ferocious, cruel without justice, that is to say, 

. without necessity, .seems always thirsty of blood, although satiated 
with flesh ; that his fury has no other interval than that bf the 
time necessary for preparing new ambushes ; that he seizes aid 
tears a new prey with the same rage which he has just exercis^^^ 
but not assuaged, in devouring the first,"’ &c. ^ % 

Now 'Uiese differences between the lion and the 
' only be relative to the circumstances in which the individuals 'so ’ 
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Klcsfcripctl had lived, for those animals ]mv« waoxly tlie same dis- 
po^itioti. Placed in the same circumstancch, they have constapt* * 
)y presented tlic same phenomena to us ; they have shewn m 
lliat the one is as easily tamed as the other : that they become 
equally attached to iheij keepers^ experience the same feelings 
•for the benefits which they receive, and that their hatred or 
their rage is provoked by the same causes ; dial their sports 
are as well as the maijifostations of theii fears or de- 

sires^ that they sci/e their prey with the same aridity, and 
defend it with the i>amc fury , in a word, that their natural dis- 
pCfcKitioiis are absoluk'ly the same. What lias not been stud gf 
tlie hyena ? Its verv name lui- become the emblem of the most 
sanguinary cruelty ; and, in imitation ol‘ Buflon, the most saga- 
cKius naturalists have adopted the prejudice winch jil.ices this 
animal in the fiist rank oi ferocity. The truth is, that the hy- 
ena, treated with kindness, conus to the feel oi‘ its mastci, like 
a dog, soheiting carcssi*s and lood ; and we Ij§ve several times 
seen it doing so I iniglil iiuilli))ly examples of this kind to in- 
fiuil), and hcncc prove, on the one hand, that, in a state of in- 
dependence, animals exist under ciicumstanccs so concealed, 
that we tan only very rarely appreciate the influence winch \tcy 
exercise over them ; and, on the other, that captivity, by aflbrd- 
ing us the means oI withdrawing animals fiom the jHiwevs 
which, in tlie contrary state, lule o\er or re-^lr.iin them, in order 
to subject them to the other powers, peimils us to make a more 
accurate and moie complete examination of them , and, in tins 
respeci, we see that all the production's of nature arc subjected 
to the same rules. What should we have known in natural plii- 
losophy, had we simply obser\ id the phenomena wlncli ajipcarof 
themselves in the actual state of the world, and not acted ujxm 
"them by instriuucnls adapted for modifying them ; and does il 
ever come into tlie mind of any one that the .results which the 
chemist obtains by artificial means are not natural, and tire in- 
capable of revealing to him tlie law s w Inch form tlic objed of 
his researches p But to .shew the advantage which tin* study of 
animals may derive from llieir cajitivity, examples more import- 
ant than tliosc which wc have jet adduced arc necessary. 

It is undoubtedly because we have constantly been in the ha- ' 
bit of observing wild animals in a state of liberty alone, and he- 
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cause we have confinrd ourselves to describing the actions which 
then accidentally presented themselves, that this important 
branch of natural* history has hitherto only been enriched by 
isolated facts, which liave often appeared to be without mutual 
accordance, liecausc no bond united them, and because no prin- 
ciple directed the observer in his inquiries ; for no principle 
could bo deduced from these hy))otheses, which originated in 
the desire of explaining the cause of the actions brutes, in 
ovder to Iiarmonise them with the idea which was formed of the 
cause of tlic actions of man. These hypotheses, not having any 
foundalion in nature, could only mislead those who rested iqioii 
them. Pure empiricism woiild ha\e been preferable. Ihifor- 
tunalcly the narrow circle in which empiricism was confined., 
became an almost insurmoimtable obstacle to the further pro- 
gress of the scii'ncc ; on the contrary, no sooner were animals 
in a state of captivity subjected to rational observation, than the 
branch of natiyjal history which in^estigates the actions of ani- 
mals and their causes, rose to the rank of a science by the gene- 
ral truths with which it was enriched 
For a long time it was admitted, that the moral jK‘rfeetion of 
man depended ujioii the pcTfection of his organs ; and if this ei- 
ror at h'nglh yielded to evidence, it was yet cherished m full 
fence with reference to animals. Those who had the most d(*li 
calc senses, the most pliant limbs, and most favourable to mo- 
tion, were nocessuTily tliemost intelligc'nt ; and the monkeys and 
carnivora seemed to confirm tins rule But llie jiossession 
of several seals, that is to say niammifeia wdiose limbs are con 
verted iiit(» fins, whicli are destitute of external ears whose eyes, 
lormed for a liquid nudinni, can only sec* im}»i'rfectly in tl 
air, whost' nostrils ojicni only when the* animal inspires, and 
whose body clothed with a thick layer of fat lias, so to speak, 
no sense of touch excepting at the jxiinls w'liere the moustaches 
are affixed, has denionstratcd, by moans of actions artificially 
provoked, that the extent of iiitcdlect is no more proportional to 
the perfection oP the organs in animals than m man. And this 
truth has given rise to the idea that tlic most accurate know- 
ledge 6f the organic parts of animals can aftlwd no saiirfactory 
information regarding their nature and their relations to other 
bofites if we are ignorant of the cause which animatefi and 
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guides them, the power which acts upon their organs, and which 
directs and determines their motions. 

All the analogies founded upon the observation of animals in 
a state of liberty made it in general be regarded as a certmn 
fact, that the intelligence of each animal in Its development fol- 
lowed the progression which we observe in the development of 
the human intellect. Thus the animal, like man, was bom with 
intellectujijl faculties, of which the simple germ could only at 
first be perceived; in its youth these faculties shewed more vi- 
vacity than strength, and they only arrived at their perfection 
wjien they were matured (>y age. Tht* study of animals in a 
state of captj\ity has had the ePectof destroying this prejudice; 
for It was ncccssaty to conipai*e them with themselves at difler- 
periods of tlicir life, and consequently to follow their dc- 
^velopment, in order to perceive that the young are incomparably 
more intelligent than those which have attained the age of matu- 
rity. And all animals were not calculated for this sort of in- 
ijuiry ; \sc could not reckon upon the species modified by donics- 
tlcStion ; those vhose intellect is limited gave no sensible result ; 
and th( carnivoia, constantly obliged to exorcise all their facul- 
ties, were in the sauK* condition. It was necessary to ba\ 4 ' rc- 
('ourse to the species a^IucIi Avith respect to intellect liave been 
more fa\oured, and ycl Avhow existence does not absolutely de- 
pend upon tlie use which they make of u , in a word, to the 
monkeys, A^hich liv(' on fruits, a species of food always abound- 
ing in the countries they inhabit, and wliicli can never be 
biought in a iieaier relation to ns than the state of captivity. 
Hut this observation is not confined to the establishing of a ncAn^ 
and important fact ; it lias, mortover, thrown light upon a xjucs- 
tion of high inlorist In observing that in their early youth 
the intellectual faculties with which auinials have been endowed 


have acquired all the extent and activiry of which they are ca- 
pable, and that they begin to diminish as stion as the age of vi- 
gour arrives, Ave have acquired a »u'w demonstration of the fun- 
damental difference which distinguibhes them from man. Pre- 
vious to this we could only, likf' sevi'ral oboervers, have found 
this diflbrcnco through llic analjsi* of their forluitotis actions, 
in which the reflective faculty mver manifests itself; noAv il 
arises from tlie very plnmomcnoa Avliicli we have been pointing 
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out. In fact this phenomenon would never have betm observed, 
if the animals which have piesentcd it to us could have nourish- 
ed and perfected, in the age in which they naturally diininish in 
strength, the faculties which they have received, and which we^ 
possess in common ^wilh them, by means of that faculty which 
lielongs to us exclusively, and permits us to prolong, as it were** 
indefinitely, the exercise of the former ; if, in a word, for their 
preservation, nature in place* of strength had beslOM^^ on them 
, reflection. ^ ♦ 

It is not merely truths viliitli may be deduced from contin- 
gent and fortuitous actions that uo obtain from animals kept ,ii)i 
a state of captixity ; these animaK also afford us information re- 
sjiecting those xiliich result from theii neccssaiV actions, from ac- 
tions which seem to be most invariably detenmned by their in- 
timate mature, by the destination \xhich they have received as to 
the point of the earth upon vhich they have been cast ; from 
actions, m a word, nineh tluir instinct produece; and instinct 
exists without alteration only in animals of the Mild race 

So long as bciivers had only been obserxed in llieir nalix e li- 
berty, it xvas seen that tliose xxdnch live collected into bands m 
wild countries construct habittalioiis, and that the solitaiy indi- 
viduals, such as are sometimes met x\Jtli, especially in ])opiilons 
countries, made their retreat in the natuial cvnvaiions ol the 
banks of lakes and rivers; and it xxas concluded fiom these 
fiicts, that those animals do not labour and build by a physi- 
cal power or necessity, like ants and bees; that they do it by 
choice, and that their industry ceases whenever the presence of 
man has diffused its terror among llieiii.’’ It is lJuffbn who 
tells us so, and ii is he whom I quote in preferenco; for of all 
the authors xxho have wiitten upon the nature of animals, he is 
incontestibly the one who formed the most elevated and the jusl- 
cst ideas regarding it If hoxxever that great naturali»st had 
been disposed to observe some of thc'-e solitary beavers, if he 
hiwi formed the idea of placing them in suitable circumstances, 
and of giving them the materials which they commonly employ 
m building, earth, wood, stone, he Mould have seen that their 
solitude, the presence of man, did not make them intermit 
jheir labours, that they still took care to build ; and instead of 
seeing in the houses and dams of beavers united into bodies, 
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** the result of cointnon projects fouudcd upon raiiojial^agrec- 
menls, of natural talents perfected by repose,"’ Jie would only 
have seen the fruits of au industiy entirely mechanical, the re- 
sults of a purely instinctive want. In fact, several solitary bea- 
vers on the banks of the Iscr, the Khone, and the Danube, have 
shewn to us, in the numerous expernntnts to Mhich we have sub- 
jected them, that they are constantly iinpelltHl to build, without 
bp^vcver ihjre resulting any other advantage to them than that 
of <«atisfyihg a blaid necessity, w hicli they are somehow forced 
to obey. 

One of the errors winch the exclusive observation of wild ani- 
mals gave rise to and kept up, nd the influence of vvhich has 
been so manifestly exercised over all the systems which have 
had for their object the natural state of man, and the elfcct of 
dlrterdnt kinds of food upon his moral development, coT)sl^ls in 
the .belief that the licrbivora have a milder, more tractable, and 
more atfectionate (‘Imraclcr, than the carnivora. The gaisellc 
became the emblem of gentleness as well as of lieauty ; and it 
wa^*fioarly the same with the hind and several other animals ha- 
ving large eyes, and a timid and light gait , while the tiger, the 
panther, the hyena, the wolf, had only a brutal ferocity, ^id 
manifested only feelings of hatred and cruelty, Closci obser- 
vation, more circumstantial, and more calculated to shew us 
these animals *^ueli as lliey arc, obliges us completely to reverse 
the application of thc'^c ideas, and to transfer to the one set of 
animals wliat we had applied to the other. In fact, all the adult 
niminantia, the males especially, are rude untractablc animals, 
wliich no good lrt*atniont softens, nor any benefit render ^ captive. 
Although tliey j’ceognise him who feeds them, they are still fai 
from being attached to linn, and in administering to their wants 
he must be ahvays on his guard against them ; ior the moment 
he ceases to intimidate llioin, they arc liable to strike him. It 
would seem as if a secret feeling induced them lo shun or to treat 
as an enemy every species *>1 animal foreign to their own We 
have seen that the case is \et\ different, even w'lth the animals 
which feed the most exclusively ujion flesh. The reason is, 
that the one set of animals have a coarse and limited intellect, 
while the othcis are not less remarkable for the extent than foi 
the delicacy and activity of theirs. So true it is, that even 
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in aniihals the development of this faculty is more fkvourablc 
than hurtful to the good feelings or iK'nevolenl affections. 

I have thus in i^me measure shewn that if animals in a state 
of liberty are calculated to instruct us willi regard to the part 
which they act upon the earth, they are little fitted to unveil 
the general causes of their actions, namely, the faculties of tliew 
intellect, and that il is only by means of captive animals that we 
shall obtain this knowledge. Shall we conclude fr^m this that 
the study of animals, such as they r\jst in tlieir natural state, 
ought to bo renounced, that all inquiry into the economy of this 
world, in wliich they occupy so conspicuous a part, shoul(J lie 
abandoned ^ For it is too evident ihal the diflficuli} of sludyina 
animals in a state of liberty is so great, that it is almost ecjuba- 
lent to an absolute impossibility Whenc^elMhey (mii obey thou 
feelings they (hstrust whatever they do not know, and fly from 
or atta(‘k whatever assails them UcskUs how slioiild we reach 
for the purpose of obsciving them those' ivhicli uihabil the wild 
or remote (ountries winch wo scareel} know ^ And, moreovci, 
the mere pursuit of an animal enlnel} changt*^ its naturaT“^on- 
ditions, and it can onlj then viiwc'd as an animal constrain- 
ed by violence, and placed under circumstance'- quite as iinna 
tural as those to which annuals in a state of captivilv arc re- 
duced 

Tlicsc difficulties would, without doubt, be insurmountable; 
problems whose solution is so remote are inoie calculated to re 
strain the cflbrls than to sustain th(' /cal of inquirers Fortu- 
nately it is noi necessary to surmount them in order to attain 
the object in the way of which, as a barrier, they seem placed ^ 
and the knowledge of tliis woild, in all that relajes to animals, 
is neither founded ujion pinely rational views, nor upon chime- 
rical hopes If it IS impossible to arrive at it diicctly, without 
almost insurmountable obstacles, wo can at least be led to it in 
an indirect manner, and the path which we now ojien up is as- 
suredly the shoitest and most certain 

In fact if the existence, and tlie various circumstances of an 
anilhal on any given point of the eaitli, are the consequence of 
the facj,illies and propensities willi which it is endowed, and of 
the fixed or varying conditions wdiich are peculiar to this point 
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uf ihc globe> that is lo say, the consequence of power by means 
of which this animal struggles with and sustainb itself against 
those which arc affixed to it, from the moment that wc know 
the general faculties of its species and its dispositions, wc can 
determine, even in advance, its individual actions in all the si- 
tuations in which it may be placed ; and from this time it uill 
no longer be required, in order to determine the mode of exist- 
ence of a particular species in a given eouiUiy, to discover the 
individuals of that species, to follow th.nn through all the de- 
tails of their existence, to hunt tliem for the purjxise of getting 
hold of them; it will he suffnient to appreciate correctly the 
circumstances in wliich they ai’i> plaecd, which is a much easier 
matter, and much less subject to error. It is ironi clianec that 
all sciciuos proceed ; and zoology, properly so e ailed, will have 
no true foundation until it proceedb like them 

Thub^ on whatexer side we \ lew the qiieslion xve con&tanil\ 
arrive at this truth, — that the inetlKuhcal examination of animals 
in captivity-, is one of the surest means which haxc been given 
u.s*flf studying them, and of knowing them as they should be 
known by the naturalist 

And now that it has lieen estabhblud as a firm [irinciple tjiat 
iinimals novel condui*l themselves i»lhcrwise than m conformity 
with their situation and faciiltus, that is lo say, with ihe powers 
which act within them, and those which net without llicm, I 
may enter njKm my subject, and consider the source and c/fccls 
of domestication, witlioiit any fear that the faci » wincli I may 
Iiave to relate, or llic inferences which I shall draw fiom them, 
will be rejtvled under the pretext of thcur not being natural. 

The absolute sulmiissioii wlucli we require of » animals, and 
the sort of Ivrann) with winch we govern them, have led to the 
idea that they obey iis n& absolute slaves, that tlie superiority 
w hich w e have over them is sufficient to constrain them to renounc(‘ 
their natural love of independence, to bend' tbcni to our plea- 
sure, to satisfy rir'Ii of our waut^ as llieir organisation, their 
intellect, or their instinct permit us to cnqilov them for We 
conceive, however, that if die dog lias become so good a hunter 
through our care, it is because be wh'* so naluially, an^d that wo 
have only aided the devtlopmcnl of one of his original quali- 
ties ; and wc find that it is much the same with all the various 
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qualities which we seek for in our domestic animals* But as to 
domestication itself^ the submission under which we bring these 
animals, it is to ourselves alone that wc attribute it; we are the 
exclusive cause of it ; we have commanded their obedience, as 
we have constrained them to live in captivity. The cause of our 
error is that judging from simple appearances, we Imvc con# 
founded two ideas osseiitialiy distinct, domestication and slave- 
ry ; have seen no diflercnce between the subinwsion of tlie 
animal and that of man ; and from tlie sacrifice which the slave 
of our own species is foiccd to make to us, we have thought 
that the domesticated animal makes a similar sacrifice. Vet thrsc^ 
two situations ha\c nothing in common, the distance between 
the domesticated animal and the enslaved man is infinite ; it 
the same as that which sepiirates the simple will from liberty. 

The animal in domesticity, as well as the animal living in the 
woods, makes use of its faculties williin limits marked out by 
its situation. As it is never solicited to act but by external 
causes, and by its instincts, from the nioinenl that its will con- 
forma itself to the necessities which surround it, it sacrifices^io- 
thing of it : for the wull consists in tlu^ faculty of acting sponta- 
neously according to all the wants which one fi'els and by 
which he is naturally solicited, but whit li lie doe* not know. 
Such an animal, therefore, is not essential!) in a different situa- 
tion from that in wliieh it would be if left to itsell', it lives in 
society without constraint on the pait of man, because without 
doubt it was a social animal, and it has a chief to whose will 
it confoims itself within certain limits, bt'causc, probably, it 
had a chief, and because this will is the strongest of the cir* 
cunistanccs i^hicli act upon it There is nothing in tins that 
is not conformable to its propensities , it is satisfying its wants , 
we do not see that it experiences others; and this is the very 
state 111 which it would be, it in the most perfect liberty ; only 
its chief is a master who has an immen'^e jwwer over it, and who 
often abuses that jiower; but frequently also this master em- 
ploys his power to de\ elope the natural qualities of tlic animal, 
and in this respect the animal is truly improved ; it has acqui- 
red a perfection which it could ncier have attained in another 
state, under other influences. What a difference between this 
anin^l and the enslavid man, who is not only a social being, 
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who has not only the faculty of willing, but who is moreover a 
free being ; who is not confined to conform himself spontanev 
ously to his situation by the blind influence which it exercises 
over him, but who can know it, judge of it, appreciate its con- 
sequences, and feel its restraints. And yet this liberty which 
may make him contemplate his situation, shews him all that is 
disagreeable in it ; he sees that he is chained, that he can make 
no use of his liberty, that he must act without it, that he con- 
sequently '•iscends beneath lumhclf, that he is degraded to the 
level of the brute, that he has even fallen beneath that level ; 
for the animal satisfying all tin wants winch it experiences, is 
iw'cfessarily in harmony with nature, with the eircumstanccs in 
the midst of which lie is placed, while the man w^ho does not sa- 
tisfy his, who is forced to renounce tlie most important of all, is 
far from being in this btate ; he ib in the moral world what a mu- 
tilated being or a monster is in the physical. 

Without doubt the liberty of man, which essentially re- 
sides in Ins imagination, cannot bi‘ restrained, and in this 
seitsosthc man who is reduced to (he neeessi ty of perlbrmiiig 
the office of a beast of burden is yet hut a slave* But thought 
which IS not exercised soon ceases to be acuve; and why shouy 
the thought ol* a man he exercised who cannot conform his ac- 
tions to it ^ And if, notwitlislandirig his abject state, it pre- 
serves some degree of activity, on what will it exercise itself?^ 
The character and manners of the slaves of all ages may an- 
swer. 

It would be impossible for us to awScend to the souice of the 
fundamental differences w Inch exUt b(»tw^ceii llic domesticated 
animal and the enslaved man, were not the difference of the re- 
sources to wKich we arc obliged to have recourse for subjt cling 
animals, and for subjecting man, sufficient to make us presume 
that beings which are only to be mastered by entirely opposite 
means no more resemble each othoi after than before submis- 
sion, and that slavery and domesticity are widely different. 

In fact man can only be reduced to slavery and kept in it by 
force, for it is part of* the character of liberty to obey itself only. 
Tlie will, on the contrary, existing only in the wants and mo- 
nifesting itself only by them, the animal can only be reduced 
, to domesticity by seduction, that is to say, only by acting upon 
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its wants, whether for the purpose of satisfying or of weakening 
them. 

Hence the principle that violence would be iueSectual for dis- 
posing a wild animal to obedience. Not being naturally inclin- 
ed to approach us who are not of its spcciei^ it would flee from 
us, if it were free, at the first feeling of fear which we should 
make it experience, or it would holil us in aversion if it were 
captive. The only method by which we can attract it and 
render it familiar is by inspiring it with confident., and this 
confidence can only be inspired by benefits. It is tlierefore by 
such benefits that all attempts to reduce an animal to a state of 
domestication ought to commence. * 

Good treatment es|)ecially contributes U) de\ elope the instinct 
of sociability, and to dimmish pro))ortionaJly all the jiropeusi- 
tics that might act in opjxisition to it; and for this reason, no 
subjection in animals is c\erso coni] Jete as that ^\hich is ob^ 
liiined by operating an amelioration of their condition. 

(To be (VNfhufil) 


Eccjicriments xvith Jiottlcs sunk into ifu Sca^ inailc during a 
Votjage from Neiv South Wahw, By Mr James Dunlop. 
In a letter to Professctr Jamesok 

SlK, 

K[AViN(i on my voyage Qar ship Tort land) from New South 
Wales made the following experiments with bottles, 8tc sunk 
into the sea, if yon find u de'-cription of them to lie of service, 
they are at your disjxisal. 

Kvperment 1. — April 9. in I.at. 24 South, and Long. 43' 
Kf West, the ship becalmed eff* liio de Janeiro, the boat was 
lowered down, and rowed a short distance from the ship; the 
deep-sea lead was let down 80 fathoms with the following ex- 
periments attached to it, consisting of a common porter bottle 
well corked and pitched over, and secured by a covering of new 
canvas, SjUt^h tvas also covered with a thick coat of j)itch ; also 
a tin ca*er with holes pierced in its bottom, and ojien at the 
top, in which were placed four small thermometer tulies filled 

1 
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with mi rcury^ all of which would burst with a less temperature 
than 100"^ of Fahrenheit ; also live small glass globes hcnneti- 
cally seiiled by the blow{)ipe 5 two of which were vacuum (or as 
nearly so as I could make them), other two were suffcjired to 
C4)ol, previous to their being sealed, and the filth contained a 
stuail globule of mercury to enable me to delect any doiqp, as 
an experiment on the iJorosity of glass; three glass phials, well 
corked, and fiimly stvured by leather coveriiigs^ lied round 
the necks; Tind further secured by a coating of sealing-wax, were 
also |)ut into the canister. After Jetting them remain ten mi- 
nutes at the dcj)th of 80 fathom^, the line was hauled in, and 
tll^ ex})eriu»euts examined. The porter bottle was nearly filled 
witli water, and the cork floating inside; the covering of canvas 
and pitch wa^ ju'cswhI conta\e into tbt mouth of the bottle, but 
the pitch was not cracked or broken. The four thermometers, 
and a!s«> the small glass globes tame up unbroken. 1 examined 
the one which contained tlie small globule of mercury, and it 
ga\o not the ^llglUest indications of damp having ]>enetrated 
ihufigli the j*,lass. I'lie three phials came U}) full of water; of 
one of tlu*m the cork was forced m, and swimming in the wa- 
ter. in another, the cork was forced about half an inch into 
neck; and the cork of the third was not apparently aflected or 
displactd in the lea>.t degree, although the phial was full of wha- 
ler. and also several })icces of the sea)ing-wm lying in the bot- 
tom, winch by no means could have got into the bottle, but by 
the coilv being diiven in. The wax on the toj> of each was 
broken or ciackcd in regular concentric rings from the centre^ 
and the coverings of leatluT burst, fu, wn'll that in which the 
(xuk was not disjilaced as in the otlicTs, Indeed tke hole in 
the Icatlier which ctners the phial with lh«» lemaiiimg cork is 
larger than in the others, in which the cork is driven in ; which 
in all probability may be accounted for, by considering ibis 
cork to have been lighter litU'd into the phial, and rc'cjuiiiiig a 
greater force to displace it : there would be a greater rush of 
the water into the phial, and tlie cork forced again into its neck. 

I think it more than probable this has been the case, ettherwise 
the bits of sealing-wax could not have got into the phial liad 
the cork retained its situation ; neither could W'c account for the' 
bursting of the leather and wax which iastened down the cork. 
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In preparing for tlie second set of experimenl$| I attempt- 
('d to guard against the possibility of the corki^ being forced 
in, or the pressure of the circumincuinbent column at all affect- 
ing th|| corks. I prepared two (four or five ounce) phials : the 
corks were dipped in strong gum dissolved in eth^r, and thrust 
into the mouth of the phials ; they wore allowed to remain in 
this state for several days to dry. llie corks were then cut 
close to the mouth, and covered with several thick coats of var- 
nish, and afterwards covered with Icatlicr firmly Vied round 
the neck, which was also covered or soaked in varnish, and suf- 
fered to dry ; and for farther security, the heads and necks of 
the phials were immersed in brass caps, filled with melted seal- 
ing-wax, to prevent the possibility of pressure iij)on the corks. 
I also prepared a small phial by simply thrusting iii the cork 
as tight as ))ossible, and cutting it close to tlu' mouth, and af- 
terwards <*ovcring the mouth and neck of the phial one-fourth 
of an inch thick with black sealing-wax. On the 15th May, in 
Lat. 5® North, and Long, 26^ West (the ship becalmed), these 
three phials were wrapped in old canvas, and, together •with 
the thonnometers and glass globes used in the /brmcr experi- 
ments, weio all put into a tin ease, open at the lop, and fasldi- 
cd to the line just above the lead : a porter bottle, fitted up as 
formerly, was also attached to the line. The boat was rowed a 
short distance from the ship, and the lead let down 180 fathoms, 
and aJJov^cd to remain alK)iit eight or ten minutes at that depth 
before we commenced hauling in the line. On examining the ex- 
periments, the two (five ounce) phials, which v\erc secured by the 
lirass caps, were broken or crushed to powder, with the excep- 
tion of the thicl| j)art of the Iwttoni, and the neck which was 
protected by tlie brass caps. The other small phial, which 
was much stronger in the glass, and only secured by the cork, 
covered one-fourth of an inch thick with sealing-wax, w’as not 
broken or injured in the least, though a very minute (juandiy 
of water Infd*!^und its way into the phial, probably through the 
wax and cork, and, I have no doubt, had the phial been allowed 
to remain sufllcient time at that depth, that it would have filled 
with water, probably without breaking the wax, or forcing in 
the cork. Neither the thermometers nor the small glass globes 
were broken, nor could I perceive the slightest appearance of 
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^damp in the small globe which contained the globule of mer- 
cury, to indicate porosity in the glass. The porter bottle came 
up full of water as formerly 

The porter bottle in this, ^nd also In the other experiment, 
was prepared by Captain Mood, commander of the Portland, 
•who assisted and gave every facility for mating experiments, 
when the weather and circumstances would permit. 

My objtct with the thermometer, was to ascertain whether an 
increase of temperature took place at a considerable depth in the 
ocean ; and not being provided with a self-registering thermo- 
rry^ter, the onlj resource I b.*d was to make several about three 
inches long, and by immersing the bulbs in water heated to a 
* knoV^n temperature, the superfluous mercury was forced out, 
and the moment it began to subside the tube was sealed by tlie 
blowpipe. The one which indicated the lowest temperature, 
required about 73' or 7i' of Fahrenheit to raise the mercury to 
the top oi* the stem , but experiment ])rovcd the unsatisfactory 
^ results I might have expected, as it rcqi|ired a temperature 
W)ve 80'* to burst the slender bulb. The experiments of Cap- 
tain Sabine and othus pro\e the temperature oi the ocean to 
decrease at considerable depths below the surface 

I ihiiik it can hardly fail to eomince any one who makes the 
experiment of Jnking bottles in the sea, and assists personally 
at the hauling in of the line, that the great force necessary to 
haul It in must be (K'casioiied by the pressure of the superin- 
cumbt^nt column of whaler And I have no doqbt that the same 
oxperiinenl may be performed, and powerful effects produced, 
on a bottle well coiked and si'cured being jilaced in a cast-iron 
cylinder filled with water, and \hc jbree applied bp a hpdro^tatk 
irress^ on tlie top of a solid piston (which must be well fitted in- 
to a smaller cylinder fixed on the top of the larger one), the 
piston pressing upon the surface of the water in the small cylin- 
der. And many interesting experiments might be performed in 
the lecture-room, by substituting a very strong cylinder of glass, 
having its ends ground parallel, and fitted into hra&s caps ac- 
curately ground to fit the outside of the end'^ of the cylinders, 
and the bottom of llic caps lined with leather, to prevent the 
JULY — sepxkmblk 1837. 
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pressure of the screws, necessary to connect the caps and ke^ 
them walar-tight, from chipping the glass.' To one of the brass 
caps must be fixed a well bored cylinder, for the solid piston to 
slide in, &c. Sea- water might be used in the cylinder, wiUi a ther- 
mometer to show what capacity water may have to retain its ca- 
loric when under a high pressure. Such experiments would be 
interesting to compare with experiments which have been made 
on the temperature of the sea at groat depths ; and al\ p the spe- 
cific gravity of the water in the cylinder ascertained before and 
after the experiment, which would probably throw light on the 
subject of increased specific gravity of water drawn from gicat 
depths, and also whether the oftects of pressure on water are 
permanents and owing to the iinprfccl elasticity of water. I 
am, &c. 

James Dunloi\ 

Daley, ^5th Avg. 1827- 

^ I 

Observations and Ed'perkrunts on the different kinds of ( 'oci. 

By M. Kakstlk. Continued from p. 71. 

This general inanuer in which coals comport themselves 
may, however, be considerably modified by other circumstances 
When intermixed with mineral eharcxjal, a» is often the case, they 
are rendered very diflicult to kindle. |n good coals, whether 
with imumeseed^or conglutinated coke, the obstacle which re- 
sults from the mixture of a great (juantity of mineral charcoab 
becomes les-s sensible ; but a coal with pulverulent coke, may 
thus become altogether useless, because its mass becomes so 
c'ompact, that it arrests the passage of the air. 

Another obstacle is produced by the (juantity of earths which 
ccurs mixed with the mass of the combustible. A coal which 
leaves much ashes, developcs but a slow and feeble heat, because 
the ashes oppose the access of the air. The same obstacle pre- 
sents itself in the case in which the body of the combustible it- 
self leaves little ashes, but where the stratum is, as it were, in- 
terlarded with clay or slate. If it be the body of the coal itself 
that is much divided by numerous fissures or partitions, this • 
circumstance may render a coal with pulverulent coke altogether 
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lot siu;h a coal in burnmg falls, into small piobes^/iii^hj 
far agglutinating themselves together so as to form a loos^^ 
and %ht mass, on the. contrary, apply themselves so closely;^; 
one ano^er, that the alBuent air finds , no passage throng 
them. 


• Is the object in. view the production of coke P Then several 
circumstances are to be considered, which may make the coke of j 
one coal preferred to that of another, although each may b£ 
a perfectly pure eluircoal; that is to say, although the purity 
of both may only be altered by a small quantity of ashes. In 
the first places regard ought to be h^d Lo the more or less loose 
or light state in which the cokes, obtained from different coals, 
present themselves. Matters, however, go on differently here, 
from what they (k> in those wood-charcoals which are obtained 
from the hardest or the softest woods, or in those charcoals 
which are producjed from straw or other vegetable fibres, — ^from 
substances, in short, which, in their original and undisturbed 
• state, were very loose and very light. In coals, the loose and 
lighf aspect of the cliarcoal is occasioned by the manner in which, 
the coals comport themselves, whether they be coals with intu- 
mesced, or coals with coiigjutinated, coke ; whereas, in unaltered 
fibres of wood, this aspect is only the effect of the originafllen- 
sity of the fibres. 

Thus, a comparison between the different degrees of lightness 
of the cokes obtained from coals, and those of the charcoals pro- 
cured from still unalter^ vegetable fibres, could only take place 
with regard to coals with pulverulent coke. But the intumesced 
cokes are in reality a charcoal in a state of partial fusion, which 
the almost sijvery colour of several of these cokes already indi- 
cates. The large proportion of hydrogen which coals with in- 
tumesced coke contain, and, at the same tjme, the small proper- 
tion which.the oxygen bears to the hydrogen, produce the follow- 
ing, effect: the coal, at the moment when the decomposition of 
diat combustible is effected, passes into a state of partial fusiom ‘ 
Thera results from this, that the mass, which is softened through- 
out, and of whr^h a yjart has become adhesive, is often intutnesced 
- by the vapours and gases which arc developed. It 4;hen^xten^ 

. in all ^rectiotisj and frequently swells out like an aggloiiaeration 
• of vesicles*, v - ' ■ 
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The coals in which the proportion of oxygen is much supenor 
to that of the hydrogen, act differently . they do not soften 
either before or during their decomposition. What did not ad- 
here together previous to carbonization, because it was inter- 
mixed with foreign matters, or had only thin walls intei posed 
between its parts, still remains in the same stale after r<irboni/ci- 
tion; and each isolated fiagnicnt, winch in -^luh i coil doe’^ not 
itnmcdiatcl} adheie to the mass, ii caiboni/ui ^pai^ilclv, and 
on Its own account. Tlicic usidl from iln . th.it 'ifioidnif^ U> 
the proportion which the hydiogen ix.us tin o^vucin du 
state of the cokes obtained will ddfti \ci) ininh ♦ I'lom ihu-M 
which swell to such a deguc us to pn^cnt tl'c aspect of a 
slag, to those whuli preserM' ilu cxUrnal appt ii nnv. ul llu u»d 
while they dumnish in bulk, llu i i \i is ni unmuiuiplcd 
of transitions 

In the good coals wjdi c.niit>]nt mated col « , ‘h* px ^ utjon oi 
the hydrogen to the o\v gen 1 Mdl jiNomabi* mo* loi llu 
fragments of combuslibli, wimli po vi ni \> \uu poi lu in nt- 
chate\‘ontact, but weiesepanud 1>\ .nlu. \ pnuiioiis Jr- 
coming soft (liujiig llu pioccs of < nbon n < n luin 

Selves to the mass, and tuning togellai a «p„ 1< t ul 'Dm 
effect of till' proce of i iibtMOMtton bu(>n I ii'O nt, 

ing, when, altci desti(‘}ing ‘I k cgnc > n I itu nn- if coal 

by piiJ\en/iiin it, Us jiow ki ub n » i iti^iiliaiiun. 

On the other hand, a »c*.d wlnji h p ^'•cd into the slate of 
a more oi less complete loMon c i * ' oh aeoen* *»t it - snioolh, 

and, It were, seniiMtnlKd nj> < knulK with inouMlif 

ficultj than an unnieltcd eoi! I » *i pusini'- niuvea suihues 
This IS aetually what c'bs ,iid di< iiuJiKialion of ce>kcs, 
for the intume^ced c<»K< s, b in^ Hu d nmlei the muffle of an 
assay furnace, rcepux fu '!« » .onplitc combustion a highei 
temperature, oi mole u v* lu ann temperature. than the 
conglutinated cokes, uicl ^ » .jm than the puhcTulent ceikes 
For the same reason <ns(>. i < \i ohlaiMo) fnmnnincral ehar- 
coal is more readily rtebu c* ^ a he- i nelei du muffle thqji 
the intumesced coke of a eod oi the thr 1 d.^***- Hut the case is 
quite different, whem a mas-, of coke loi med mu a lu ap, is made 
to burn with the aid of a ciureut oJ air. wli* ‘lu i natural or ar- 
tiliaal, and not to be eonsuined gradually i)\ t!ie action of the 
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burning air, wliuh oporatcb uj)on the surface* of tlie combustible, 
as takes place under Che muffle. The intumesced cokes main^ 
tain the in such a state of motion, on account of the aug- 
meniation of their proper volume, that the passage of the de- 
eoinpused air is never lor a moment disturbed or iiitornipted. 

• 'riii congliiiinnied (-(^l.es already form a more (ompaet and 
more linn mass Wuh regard to the pulverulent eokes, whether 
liom thf •oinmeneeinenl of the ojxaation llio} were already ro- 
diieed iiilo snidl j)H‘e(s, or \*]nih<i in die combustion, which is 
gradualK opcuiid^ ih' \ ilitiMiii*-h in M/t, ail (he interstices are 

(‘bstnii led that tiu (kion losulaii mds no issue, and theu 
th (ombusijon ine^l^d r*H horn v mt of '^'Ti'ss of air, but 
h’tmi n| I .f { notu td ni Thi powdei of w(M)d- 

(hanod wlitii Iv ipi d up toiin a Kn-gt rnri^s, owing to 

lt-> cl ‘s» ne o ipi wOh ddliiuitv^ n. twithsl inding the briski si 
afflinn<*< >‘1 iii I'lom this m mne* oMiorning it might <dinost 
|)as'. foi j gLm< ^ ni 

ipnv )i lh( j «j lOiis ot pulerenie whiili we lia\<* 
^u(cd « » i o n « tK with iiitun)' ‘'Ct'il (oki. sucli tOtiK ean- 
n<»t b‘ iiiployid ill ( ntt j ( nu) io» »er*ani objOits (^Aos 
that lo loo uiiK h mtin » (L li tlse\ aif he.ijied t(ii»ftfu*i in 
laig* piucs^ f 11 UNO (mdc oi li ii*nHni .ndihi .in‘. os partly 
from then weijil niiiKlioiiti ouall tr.uinents slili in- 

d* Muh - 11 ' to be bunn m ' a (t/vi, or 

it dav aiL .intmid Wit'^ ♦‘k -nb.tau \ I nl il is inlcndcsl to 
melt ot ridiK<^ 'riuis. e<iils \uil mjLlu\ int'imeseed coke do 
not fnimsh a iNtabk ,omhu,tjbk for tin tieatment of iron-ore 
in ih< high iiiniKT t/< fund Jon nn an) , but in the cases in 
which the pic" III. 1 con uicrabli*, where, consequently, 
there is no reason lo drcMcl the i eduction of the coke into small 
fragments, they may be tmploved, oven foi the use oijlnmtcaiior 
^ iinh\ such as \Vilkinson\ furnaces fimrncaut d innnche^ and 
tlcmi-hanfsjout neaiur ; then such cokes always answer best. In 
genera!, n is the stale o( loose* aggregation, or the lightness of 
cukes ^hith entirely (h tides as to thi‘ir empl<»vnftt*nt in the 
Jbnrneauje a enve 

A coal with intumcpccd coke, when it passes imo o®aI with 
eonglutinated coke, furnishes an oxccllcnl combustible for the 
use of high furnacci. for melting iron-ore ; but coals with inlu^ 
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mesced cok^, which are not.too much swelled, are the best of all 
for this ol»ject. A coal with conglutinated coke must not have 
top mapy natural joints, because, in the carbonization, it ia re- 
duced to too small fragments* Lastly, a coal witli pblvCruient 
coke cannot be employed, if it does not present itself in large 
masses, which keep together, and, in the process of carboniza- 
tion, form large pieces of coke. 

A coal which intumesces % little, is therefore always prefer- 
able to that which only eongliitinates, and still more to that 
which furnishes a pulverulent coke , for, if the first prc«^enls 
natural fissures, its property of intumescing destroys their bad 
effect ; and even in this coal, the solntion*^ of continuity, tin* 
partitions of mineral charcoal and of foreign mixtures, winch the 
mass may present, ccasc in a greiit measure to be. hurtful, on 
account of the intiimc^-cing. 

In tlie coals with conglutinated coke, and cspcc‘ially in those 
with pulverulent coke, the frequent')^ of fissure which, even 
without the existence of real joints, may result from the mere 
want of uniformity of substance, is an incoincniencc whicli of 
itself suffices to render lliesc combustible^ altogether incapable 
of being converted into coke 

An excessive quantilj of a^hes may also become an obstacle 
in the way of employing cokes ior Joiniumuv a and the 

lighter the cokes are, or the more the^ fall into fragments in the 
furnace, the greater obstacle will the ashes jield ; the reason of 
which is, that they incrc’asc the diffic ulty of combustion, and en- 
velope the surface of the coke before they have been brouglu to 
a state of melting. This difficulty of fusion, which lesults from • 
too great a quantity of ashes, makes the melted mass remain in 
the state of a paste There follows from this, not only that the 
air traverses such a mass witli difficulty, but also that a part of 
the effect of the iueandescent coke must be employed to melt the 
ashes* ^ 

For obtaining coke, as this is practised, by means of the small 
debriyi^nishcd by the breaking up of tlie Ik^cJs of combustible 
♦in miiwg, It is obviously only coals with vesicular coke that can 
be udte. Such cokes are sometimes vciy liable to fall into 
crumbs, whctlier on account of the nature of the mass itself, or 
on account of an accidental admixture uf slate, day, or other 
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foreign iiaibst£tnces, which^ from the effect of carbonization, arc 
inebsedf in the mass ; and, in consequence, cause these cokes, 
under a strong pressure, to fall more easily into fragments* 
Then they become altogether incapable of bemg used for the 
fusion of iron-orc in great furnaces. And further, the abun- 
dance of foreign mixtures which the combustible must also bring 
into fusion, renders these cokes unfit for being employed in the 
fourntaw bn^ d cim'^ commonly i^^d^fwirneaux d manche. 

On the*otlier hand, coke prepared with the small debris of a 
coal* with vesicular coke, when this coal is perfectly pure, and as 
exempt as possible from foreign mixtures, may answer quite as 
Ttcll as coke produced from the same kind of coal, had it been 
m large pieces It might haj pen, however, that a coke coming 
from coal in large pieces, might present more firmness than one 
that wouUrresiih from small debris Then, consequently, the 
former would be less ex])oscd to break down into small pieces in 
^e fotirntaux d cuvt^ at least in very high furnaces, and under 
a great pressurf' of oic 

V pyntoiis nwls are earboniyed, the coke whicli results con- 
tdins in general so much the more sulphur in pioportioii to the 
larger quaiitit> of non pyiites that occurs in the mass of com- 
bustible , but M. Karsicn asserts, that hitherto he has wt ob- 
served that the raixturi' of a gnut (juantit^ of pyrites rendered 
a coal incapable of heiiio convcrtcKl into coke, nor the cokes pro- 
duced by it incapable of being employed in metallurgic operas 
tions, from the idea that llu quantity of sulphur contained in 
them would have too piejudicial an influence ujion the quality 
oi‘ the product to be obtaiied. According to the author, this 
no doubt is an inconvenience, but it does notfumisli a sufficient 
reason for entirely excluding pyntous coals fium tne preparation 
of cokes for metallurgic purposes. 

The case is different with respect to lighting by gas. When 
the pureness of the coal is very much altered by ijic presence of 
iron jrjrriics, tliis inconvenience may entirely prevent the em- 
ployment of such a combustible, if the object in view be to dis- 
till it in the dry way for^the purpose of obtaining from it a gas 
adapted for lighting. As we have already seen fiom the com- 
position of the different sorts of coal, the employment of a coal 
for this purpose dues not depend solely either upon the quantity 
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of carbon which it contains^ or upon proportion 6f hydrogen ; 
but upon the relationb which cxi^t in the coal between the car** 
bon, the hydrogen, and the oxygen considered together. A coal 
very rich in carbon, in which the proportion of oxygen to hy. 
drogen is as small as it can be, is very well adapted for the pur- 
pose of lighting : it affords ga« of excellent quality, although 
not in great quantity Ajthough the quantity of carlion dinii- 
nishes, and that of hydrogen increases, it does not follow that the 
coal is better adapted for lighting, unless, along witlr the dimi- 
nution of carbon, there is an increase of the relation of the hy- 
drogen to the oxygen. 

M. Karsten, in this manner, makes application of his pnnci- 
ples to the combustibles of wliicfi the analysis has been presented 
in the preceiluig Table 

Of the coals of Wellesweilei, near Saaibiuck', No. VI., of the 
country of E^'sen, in Westphalia, No. VII., anil of Newcastle in 
England, No XI., the first and third of which present a some- 
what larger proportion of hydrogen than the second, it is the 
Essen coal, No, VII that answers best for lighting, while lh«* 
Wellcswciler coal, No. \ I., that winch contains most liydrogen 
of the three, is the coal winch is least ada])tcd Ibi the same 
purpose. The Bcuthen coal. No V., is still leso adapted for 
the purpose, and that from Ber/enskowit/ in Siksia, No IV, 
as well as the two kinds of coal indicated 1)\ Nos VIII and IX 
of the Table, an* very bad for lighting 

On the other hand, the Cannel coal, No. X , is superior to ail 
the others, not on account of its absolutt* contents in hydrogen, 
which arc not even so great as thosi of wood, but because the 
hydrogen, at the same time, bears a great proportion to the oxy- 
gen. It IS this proportion, thcrefoic, and not the absolute quan- 
tity of the carbon, considered by itself, any moie than the quan- 
tity of hydrogen or of oxygen, that in a coal determines its rela- 
live capability of fumislung gas for lighting. The cannel coal, 
No. X. contains 19 per cent, of oxygen, and the Wellcswciler 
coal, No. VL, contains Jess than 15; yet the former is perhaps 
better adapted than the latter for lighting by gas 
w^Th^rc is a substance which is always met with in coal depo- 
and never in those of lignite. We have alieady made men- 

or 
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tioa of it : it is mineral charcoal % a pulverulent combustible^^ ot' 
a fibrous structure, which the Germans name Faserkolile^ and 
which has sometimes been named Anthracite, because it is com- ^ 
monly regarded as very difficult to burn. This substance is in- 
terposed in tlie coal in beds which are perfectly distinct, often 
very thin, and alw^ays parallel to the stratification of the l>rds. 
By a great number of Inals, M Karsten has found that, in this 
substance, the contents in charcoal are larger than in the coal 
which Come* from the same bed. fte considers it certain that 
the mmeral ehanoal has contributed to the formation of the coal, 
and that a great pait of tlie latter consist of ilial same vegetable 
fibfc from which resulted the mineral charcoal pieservcd in the 
impressions of coal. Mineral (narcoal, he adds, is one and the 
same sub&tance with coal l^his is so true, that the pre-cxistence 
of the fibres of plants, wliich, in the state of isolation, formed 
the minerdl charcoal, can only he lecogni/ed by the vegetahlt 
impressions nhich have icmained iii the comliustihle. But, ac- 
cording to the author, miner il charcoal is not, by any means, so 
difficiflt of combustion as is commonly thought. Under the 
muffle of an assay furnace^ this substance bums with a sort of 
flame which provcb it to lie \(ry fjir from being in a state of 
pure charcoal The lesulut in charcoal which it yields on *oc- 
ing distilled in the dry way, is incomparably mon* easy to bum 
than the vesiculai cokes of coal. 

In reality, in tlu* operation of a high furnace, mineral char- 
coal, when it occurs m large quantity, resists the action of the 
most active blo>ving machines ; it rea})pcars at th(‘ mouth of tht* 
funiacc, under the aspect of a line chare fial powder, which is 
named (Pouhskr) coal-dust, and it then seems to have under- 
gone no alteration. But the sam,- eflect would take place weie 
jiowder of wood-charcoal applied in the same mannci. It is the 
pulverulent state m winch it exists, that makes mineral-charcoal 
act as if it were combustible, and which, in many circumstances, 
lenders its employment dangerous in a high liirnace lor melting 
iron. Cokes themselves, wlicn reduced to very small fragments, 
heaped upon each other, jiroduce a similar effect, although less 
complete. ^ 

The same difference that is obsiTved in the comjiosition of 
» * Vide Jameson’s Mmoralogy. ^ 
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coaJ, occurs in tliat of mineral clmrcoal ; when thi^ sub.s|»4Uicc 
presents it&elf isolated among the otiur parts of the cpal, it dif- 
fers from it only iniiaving a much greater proportion of char- 
coal. But its composition is regulated by tlfe relations which 
exist among the constituent parts of the mass of coal, in the 
midst of wliich it occurs interposed* This proves that the same 
circumstances were in action during the formation of botli' sub- 
slaiK*(‘&, but that the mineral-charcoal wa"^ more quickly formed, 
the cause of which can only be «iought for in the original nature 
of the vegetable fibres. 

M. Karslen presents, in a table, the results of some of the 
comparative trials to which lie subimtlcd mineral charcoal knd 
coal, both coming from the same spot. The following arc the 
results of distil Litioii in the dry waj, for 100 parts of’ each of^ 
the two <mbstances 
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It it> kuown, that, lu the dry dibtillulion, the coals, «ith iu- 
tuQicsccd coke, on account of their greater contents in hydro- 
gen, always afford less charcoal in proportion than such coals, 
•whether with coiigliitinated coke or with pulverulent coke, as 
have really the same eontents in carlxin. In recalling this fact 
to mind, we see, by the preceding table, that the contents in 
carbon of mineral charcoal are entirely regulated by the nature 
of the ‘coal, in the midst of which it presents itself.' For ex- 
ample, hrihe same manner as Nos. 1. and 2 . of the table beer , 
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each the numbers 93) for the remains in pure charcoal obtained 
from the mineral diarcoal) the table would hcav the number 
87.9 of coke, in rcfcrenc^to the coal of the same points, as well 
in the case of No. 2. as in No. 1., if, in both, the coal had ftir- 
nished a pulverulent coke ; but, in the second case, the coal has 
furnished an intumesced coke, a coke which is always less abun- 
dant when the contents in carbon arc the same. This is the 
reason wh}^ in No. 2., there are only 81 parts of that residuum 
in charcoaf which is called coke. The same reasoning will ap- 
ply to the otlier numbers of the table. 

.It is remarked, moreover, that, in mineral charcoal, the con- 
tents in carlwn vary from 78.03 to 95.74 ^et- rent. ; nhile, in 
the coals of the same localities (Nos 6. and 3 ), thej \ary from 
41, in contpracsi'ed coke, (o 91.4, in pulverulent coke M 
Karsten concludes from this, that mineral chart oal often con 
tains much less carbon than many coals. Tlie pulverulent stat»' 
of the residuum which the carbonization of the former affords, 
sufficiently indicates, continues the author, that in mineral char- 
coal, the proportion of‘ oxy gen must he much greattT than that of 
hydrogen, l/astly, The examination of mineral charcoal appeals 
to him to prove that, in the formation of coal, Some parts of the 
vegetable fibres have advanced more rapidly than others to- 
wards carbonization. 

M Karsten then states lousideralions calculated to furnish 
the means of ascertaining in sonic measure the composition and 
properties ol‘ coals by their mere asjiect. Tin following are 
the principal ideas <j^f the author: 

It IS only ill coals which are very rich in carbon, that a ccr. 
tain honiogeneousness of the mass is observed. .Ml the fossil 
coals, with a small proportion of cat bon, consist of a mixture of 
charcoals, of wlilch some arc ricli, and others poor, in carbon. 

When a mass of coal is interrupted, whether by alternating 
beds of combustible, richer or jKwirer in carbon, or by walls of 
* fissures, or by interposed heels ot mineral charcoal, these cir- 
cumstances may frequently decide as to the employment of such 
coal for a particular object It is from this important conside- 
ration, from the circumstances of a mass of coal in thi^ respect, 
that mineralogists have distinguished different sorts of this com- 
hustible by names, which it will suffice just to mention here ; 
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Pitch-coal, or piciform-coal, having the lustre of pitch (Pecf^ 
Jeohle) ; Slate-coal (Svhitfcrhohle) ; compact or cannel-coal 
{Kennelkohlc) ; Foliated coal ; Columnar coal 

(Stangenkhole) ; Coarse coal {GroVkohle), 

An alternalioii of beds of coal, some richer, others poorer in 
carbon, Mrith frequent interjwsitions either of fissures or of par- 
titions, or even a Irequcntly repeated alternation dt very thin 
beds of mineral charcoal, dividing the mass of conbustible, — 
such are the circumstanccb which aflbid proof, soinctiineb that 
a coal is slaty, sometimes foliated^ sometimes passes from slaty 
to folia'ted coal, according as such effects arc more or less nu- 
merous. If the arrangement of the combustible substance in 
thicker beds apj)oars to the eye to remain constant, a coal rjth in 
carbon, which therefore exhibits tlu* lustre of pitch together 
with the conch oulal fracture, is named Pitclicoal; while a coal 
poorer iji carbon, and of a dull ajipearance, is named Cannel 
Coal. These two kinds of coal, the one richer in carbon, and 
the other poorer, when tluy are mtimately imiltd with one an- 
other, and not disposed m alternating beds, occur in mmcralogi- 
cal systems under the denomination of Coarse (\)al 

If sufficient importance be attached to the separations of the 
mass of combustible to make it the basi* of a classification of 
coals, then, without doubt, matters may be alloweil to continue 
so ; but, m that case, it cannot be hoped tlial the name given 
to the body which it i.s to designate, should present an accurate 
image of it to the eye A slaty coal may difler as much from a 
coal of the same name, as two pitch coals, or two cannel coals, 
may differ from each other ; and these manifest a mutual accor- 
dance only in certain respects, while in other respects they arc' 
much more widely sepaiated from ea(*h other than a foliated 
coal^h from a pitch coal, or a slate coal from a compact coal. 
TljjK (ohemm^ and hardmss of the combustible, 

pFin general the only projierties from which the external and 
distinctive characters of coals are dcrivcHl ; (or the specific gra- 
vity is an Uncertain guide in this respect, on account of acci- 
dental mixtures. But these properties themselves do not seem 
to 1 k 3 sufficient, if it be reciuired that, with the external charac- 
ters, the intimate nature and composition of coals be at the 
same lime determined. The true difficulty, hoWfever, lies solely 
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in this that coal is almost always a mixture of at least two dif- 
ferent kinds, which arc considered as a homogeneous whole ; 
but, in Ahis resjxjct, coal does not form au exception to the ge^ 
neval law, that the chemical composition of an inorganic body is 
manifested by its external properties 

. An intense black colour in coals, joined to a high degree of 
lustre, as well as a considerable hardness, always indicate that 
they contaig a large quantitj/ of carbon, and that the oxygen in 
them prcdohimates o\er the hydrogen. The sjiecics of lustre 
deb^rmines the relation of the carbon to the other coiistilucnt parts. 
Pitchy lustre indicates a smalk • projiortion of carbon ; the pas- 
sa^* of this lustre to the ^eniijmetalhc indicates a gre.ater. Black- 
ness of colour, high lustre, and slight cohesion and haidncss, cha- 
racterise the coals which aie ii<h in oaibon, and in winch the hy- 
drogen predominates over the ox- gen A bl.ick f (dour, a dull 
appearance, and a inai ked cohesion, with a c ( rtain degree of 
hardness, are tlie signs which indicate a coal less rich in carbon, 
in which the oxygon preduininales in a higli degree over the liy- 
drogAi, When the colour becomes .i dark blown, it implies 
that tin proportion of hydrogen liis inerc.ised with rcI.ilion to 
tlie oxygen If, while the 1 kick hicomcs less intense, the coal 
presents a duller aspect and an inlcTior degree of Iiardness,*its 
ci'hesiun remaining the same, U is b^'cauic the comhustihle still 
contains less carbon, at the same time that the oxygen picxlo- 
minates oier the hydrogen. 

If It be wisluxl, accoidnig Ui what has beim tated, to deter- 
mine prc'cisely the nature of a coal, it apjx-ais suHideut to jjouU 
out whethei or not the mass is liomogenisms, and what are its 
eharactcis with resjiect to colour, Instic, colic sion, and haichiess 
Should it he icipiiied, the earhonisatioii will make known the 
quantity and appearance of the rc-.idimui in chauoal , it will thu» 
complete the disclosuie of the eoiti|K)sitioii of the eombustible. 

With regard to the specilic gravity of coals, it presents few 
means of (haractcrising them, not only on aceonnt of acadeii- 
tal mixtures, but on account of all the variable circumstances 
which may have accompanied their formation. In leality, coals 
which arc vpry rich in carbon commonly have a great.spedfie 
gravity, but this is eiiily in the ease where the oxygen predo- 
dominates over the hydrogen. If the proportion of the latter 
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^ increasea^ then the coals which are very rich in carhon^ often 
present a much less specific gravity than the combustibles in^ 
which the proportion of carbon is ftnall. It may be adn^itted 
as a general rule, that the proportion of carbon being ^the samei 
the mineral combustibles whidi have the smallest specific gra-^, 
vity, are always those in which the relation of the oxygen to 
tlie hydrogen is the smallest that it can be. 

M. Karsten proceeds next to an examination of glancc-coal, an- 
thracite, and graphite. 

The author thinks that the combustibles known by the name 
of glance-coal, whether of Schoenfcld or of I-ischwitz in Saxony, 
or of Vise near Liege, nothiil^ else than a coal which com 
tains a very large proportion of carbon. He is led to suppose 
tliat graphite and true glancc-coal, that of Ilhode Island, for 
example, were originally substances analogous to coal , but tliat, 
in there substances, the separation of the constituent parts of 
<'oal IS so ad\anced, that, at the present day, they have almost 
all attained the state of pure carbon. From the experiments 
which M. Karsten has made with reference to this subject, he 
concludes, that native graphite is erroneously omsidcred as a 
carburet of iron, and that this uibstanee should not be con- 
founded with the graphite which is artificially obtained in fur- 
naces. This latter substance, says the author, conies much 
nearer to glance-coal in its lustre, its hardness, and its resistance 
to combustion, than to native graphite. Tlic two kinds of gra- 
phite have only jicrhaps been confounded together, because 
they both have the projiert} of staining the*' fingers. Perhaps 
the graphite of high furnaces, from the strength ol‘ its lustre, 
and the difficulty of its combustion, presents a transition from 
glance-coal and native graphite to diamond. 

According to the author’s researches, the native graphite of 
BorrowdAle in England contsuns at the most 15 per cent of 
foreign parts, which consist of silica, alumina, oxide of iron, • 
oxide of manganese, magnesia, and oxide of titanium, with a 
trace of chrome and lime ; hut thq proportion of oxide of iron 
in tlie aslies it contains never rises above S-75 per cent. Thus, in 
loo parts of graphite, there' would be at the most 1.9 per cent, 
of raeiallic iron ; whereas this substance is commonly regarded » 
ii^<?omposed of 95 parts of carbon, and 5 of iron. 
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J : graphite is not therefore a carburet, according to M- 

; it is a carlwn, the pureness of which is altered by an ae- 
; t^iihtair loaixture of ruineral inatters which contain iron. The au>- 
^ tbbr concludes from this, that the differences which exist between 
native graphite,^ glance-cool, dksnond, and artificial graphite, 
Hnuist not henceforth fae attempted to be explained by the pro- 
|)ortion of %on which is observed in the first and last of these 
substances. • Let us rather avow, he adds, that our knowledge 
is not jet sufficient to enable us to unveil the cause of the diffe- 
rences in the phenomena which these substances present with 
^respect to light, and their other physical pra[)erties. 

. To he rom'luded in mr next Number. 


Observations on the Cow4rce (yf the Caraccas ; and on the Cul- 
ture of the Nutmeg-tree. In a I^etter from Mr David Lock- 
hart, Curator of the Botanical Garden in Trinidad to Ayl- 
MBji Bourke Lambkkt, Es(j. F. II. S. V. P. L. S. &c, 

HAVE just returned from an excursion to Carat^as, where 1 
collected the juice of the Cow-trec (Palo de Vaca), and I h^ve 
now tlie pleasure of sending you a phial of the milk, tof^ther 
with a few leaves, and a portion of the root of the tree. The 
Palo de Fam is a tree of large dimensions. The one that I 
procured the juice from, had a trunk 7 feet in diameter, and it 
was 100 feet from the root to the first branch. The milk M'as 
obtained by making a spiral inc’sion into the bark. Caraiio, the 
place where I met with tlie tree, is about fifty miles east of La 
Guayra, and ut an elevation of from 1000 to 1200 feet above 
the level of the sea. It is likewise found between Cape Codera 
and Bai^elona. The milk is used by the inhabitants where- 
ever it is known. I drank a pint of it, without experiencing 
the least inconvenience. In taste and ctmsistence, it much re- 
sembles sweet cream, and jiossesses an agreeable smell. I was 
so fortuhate as to procure some young ti ees and roots of the Pdlct 
de Vaccby Which I will endeavour to increase, and, if I prove suc*^ 
cessful, you may.cxpect to have a plant. 1 am sorry that I was 
*not able to collect any specimens worth sending during my visit 
*to Caraccas, my stay being limited to eight days, six of which 
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were spent in procuring the cow-tree. I liowevcr picked *up a 
few seedi >9 which are sow^n in a mixed state at St Ann's, and 
which are likely to afford something interesting. I am^glad to 
hear that botany goes on prosperously in Europe. I am soity 
to say, that, during nine years' residence in thus part of the world, 
I have found very few persons who take an interest in the ad- 
vancement of science, the principal aim of the people here being 
to make money in every way they can. Eor the kst eighteen 
months, from close attendance to the garden, I liave had but 
little time to devote to collecting. 

You will be happy to learn, that we have succeeded in, in- 
creasing the Nutmeg-tree, both by inarching and by laying ; for 
Iroin seed they cannot be depended upon, as they have been 
found to produce so few female trees, not move than one in 
thirty or fifty. We have likewise ascertained, during the la&t 
season, that the female trees sometimes produce male flowers. 
A tree that was raised at llic garden of St Vincent's and brought 
hither, produced, ill June 1S24, male flowers; and in June 1820 
the flowers were all female. The same tree this jear shews 
abundance of fruit, whicli arc likely to rijicn. In 1823, the first 
flowers that one of our female trees produced, were all malc\ 
We have now ten fine female trees in tlie garden, and one of 
them has at least 700 fruit on it. We have about forty more 
of the same sex, raised by inarching and layers. The climate 
and soil of this island seem congenial to the Nutmeg-tree. 

Tti»nida1), 30. 1027- 


Notv by Mt Do-n, 

i had an ()p[)orlunity of examining attentively the leaves of 
the Pah (h Vaca^ and found them to appmach very close to 
those of several Souili American species of Ficus. The disjio- 
sition of the nerves and veins was precisely similar, which, to- 
gether with the insertion and consistence of thi^ leaves them- 
selves, appear to justify the propriety of the place assigned to 
the Pah de Vaca, by M. Kunth, who has arranged it iii the fa- 
mily of^ (Micee^i'inder the name of Galactodendron utile ; but 
* neither he nor myself have S(.*en cither the flower or iruit ; so 
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iliM as a. g^nus, it rests on very insulficicnt grounds. Tlie tifee, 
Ihaw^yer, is evidently related either to Fia4S or Brarimum. 'I’he 
^^j|ube contained in the phial senttoMr Lambert had the appearance 
=of sour cream, and, notwithstanding that it had suffered material 
ly from the Jong voyage, the taste was by no means unpalatable. 
• To prevent any misconception of the method taken to increase 
the female* Nutmeg, it may be proper to remark, that, by inarch- 
ing, he meais^s inarching the branches of t he female tree on the y oung 
plants produced from seed, by which mode a certain supply of 
female trees is obtained ; w^hereas from seed, several years must 
elapse before the trees produce flowers, and then the result must 
be'frcquently disappointing; more especially if the disproportion 
between the number of male and female trees from seed be so 
great as Mr Lockhart has observed. A very few male trees will 
be found sufficient for a whole plantation of females. I do not 
remember of any other instances on record of an absolute change 
of sex, than the striking ones mentioned above by Mr Lockhart, 
as occurring in the nutmeg tree. It is a fact wx'll deserving the 
attention of physiologists. Individual plants, producing at the 
same time male and female flowers, are of common occuiTcnce. 


Ohservaiious on the Structure and Nature of Fluntrce. By R. 
E. Grant, M.D. F.R.S.E. F.L.S. M.W.S. Fellow of the 
Royal College of Physicians of Edinburgh, Prof, of Zoology 
in the University of London, &c. (Continued from p. 118.) 

In examining the anatomy of the other species of Flustrm 
above mentioned, more care is required than in the examination 
of the F> carbasea^ as the two plains of cells composing the 
branches of the F. Jbltacca and F. truncata reejuire to he care- 
fully separated from each other, and tlie sessile species, F, tela- 
cea^ F. dentata, and F. pilosa^ require to be removed from the 
surface of the fuci, or other substances to which they adher^, 
in order to render them sufficiently transparent to allow their 
minute structure to be .perceived through the reflecting micro- 
scope. Tihe Flustra Jbliacea^ Lara., like the F. al- 

ready descrilwd, is an inhabitant of deep water, and is very 
rarely met with in a fixed situation near the shore, or in places 
JUnv— SEPTEMBER 18S7. \ Y 



ii88 Dr Grant m the Structure and Nature ^Fhtetrce, 

accessible at ebb tide, though, from the immense quantities 
of it which I have found drifted alive on our eostorii and 
western coasts^ and constantly brought up by the dredges from ^ 
oyster-beds, it appears to be the most abundant species on the 
British shores. It generally adheres to shells or stones, on the 
surface of which it first spreads like a sessile species with* a sfnglc 
plain of cells, then rises up in the centre of the expanded base 
in a branched form, when its branches are always composed of 
a double plain of cells. It is a very large species, its branches 
often amounting to many hundreds, and presenting on their 
two surfaces some hundred square inches of cells. It has a strong 
and pleasant odour of violets, which it retains for some time after 
being taken from the sea, and it is probably the species which the 
inhabitants of Iceland are said to chew as a substitute for tobacco* 
The branches have a thick, opaque, and coarse appearance, gene- 
rally a yeUowish-grey colour, and a rough surface covered with 
minute reverted spines; tliey are variously subdivided, but most 
frequently present a broad palmate form, terminated by nume- 
rous rounded and expanded digitations. The sides of the stems 
and lower branches do not present the thickened, opaque, and 
c*ompact margins we find in the F. tnmeata and F carbasea^t 
which are much more delicate species. The tips of the branches 
are thin, soft, and transparent, as in other branched species, and 
as in tlie anterior margin of bcssile s}>ecios, from their containing 
little calcareous matter, and from the polypi in that situation be- 
ing young, colourless, and translucent. The boundaries of the 
cells on the opposite plains do not coincide, nor have they any 
determinate relation to each other in their positioiu The broad 
rounded extremity and the aperture of the cells arc always 
above, the contracted and flat l>ase always below. The cells 
arc arranged on each surface, as in the carbasea ; the 
opaque sides of the cells form continuous ramified lines from the 
base to the apex of the branches ; and the first cc*ll of a new 
series in the middle of the branch is always smaller than the 
cells which surround it, being confined to a small angular space, 
formed by the bifurcation of the opaque lateral wall of a per- 
fect cell« The tips of the branches arc never bounded by a 
siiiy;>oth continuous line, as we observe them in the F. carbasca 
truncaiu^ but are terminated by the round bulbous ex- ** 
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traooities of the last two rows of cells ; this remarkable difference 
IS observable by the aid of a common lens. •* 

The cells arc shorter and proportionally broader than in the 
F. carbcufcay being about the sixtJi of a line in length, and a little 
ipor^ than half as much in breadth. By tearing the two plains 
of cells asunder, we render them nearly as transparent as iii the 
F. carbaeeq^ and can distinctly peneive the structure of the 
parts withifi. The aperture of the (‘ells is formed by a semicir- 
cular lid, convex externally and uiucave internally, whicli folds 
down when the polypus is aboui to advance fioui tlic cell. The 
opening of this lid in the F. (ruu'^ata^ where it is very long, ap- 
pears through the microscope like the opening ol a soakers jaws, 
and the organs by which this motion is effected are not percep- 
tible. Tlie fid of the cells opens and shuts in jUistia\ without 
tlie slightest perceptible syndironous motion of the polypi. We 
somc‘time<3 obser\e partsanotlur calcareous zoophy tee, possessing 
distinct powtr of motion, though apparently unconnected with 
the body of the polypi , tlms iii the Cdlmla axHtularia^ I^am. 
whose polypi have the same stiueture, cuid tlie same connection 
with the (‘oils as m Jbalrfp^ I iiave observed in living speeinic’js 
a constant motion of fl(‘\ion and extension in tlie lemarkable 
testaceous procc<«ses sha)ie(l like a bird’s head, and attached by jie- 
duncles to th(* outside of all the cells. These ]>rocesses or organs 
are likewise provided with lateral folds, hke the valves of a 
■^hcll, which have a distinct and regular iiiofion corresponding 
with tlie flexion and extension of the entire prou>ss I'he aper- 
ture of each cell of the F, folhitia^ is dcfc^nded by four project- 
ing spines, whiih arise from the cakareou^ mai-gin of the cell. 
There are two spines on each side of the ajiertuie, and the up|)er 
two are more than twice tht length of the lowei pair, mid slight- 
ly curved upwards. When we look transversely on the surface 
of a branch, the sjimes appear to be arranged in veiy regular 
transverse curved rows, and wlu^i we oliserve the surface longi- 
tudinally, they appear to be arranged in v(‘ry regular longi- 
tudinal straiglit lines The spines ar(‘ calcareous, lubularf 
oyhndncal, shut at their extremity, and appear obviouslj^ destine 
cd to protect the expanded jxilypi. The two pairs of spines 
i«be]onging to each ccU are placed only on the upper half of the 
ceU, although, from the contiguity of the the lower half 
of ea«h is likewise defended by the spines of the adjacent celU, 

Y S 
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so that they serve also to pmtract tlJe polypi when in a retract- 
ed state. No projecting sjnnes of this kind are found in 
the F. carhaeca^ and they form the most obvious character 
of the F.fdliacca. The bundles of minute S])iciila pointing hori- 
zontally inwards from the margins of the cells in the 7^. carhasca 
ore not present, nor apparently required in this species. By the 
aid of the microscope, we perceive the same vascular appearance 
of the thin membranous covering of the ct'lls as in Jthe F. m/- 
basea^ the same dark round sj)ol in the center of those* cells 
which have lost tlicii'polyjn, the same imperfectly formed enij)ty 
cells along the margin^ of the branches, and similar nidimentJti’v 
poly})i in the last two or tlirce rows of cells at the free extremi- 
ties of the branclic«!. 

The poly])i of tlie F. foliacea are about ’twice as long as 
the cells, have their bcxly coiled up in a spiral turn, and bifur- 
cated near its lower extremity, and they ha\e the same attach- 
ment by bundles of soft l<X)se filiros to the aperture and base of 
the ceUs, as in the species already described. They havc^ only 
fourtwn tentacula, soni(*tiim*s thirteen, which are very long., 
slender, and ciliated on their two lateral margins. The expand- 
ed tentacula form a bell-shajied cavity, into which there is a con- 
stant current of water, ])ro(luce(I by the incessant rapid vibration 
of the W/i/F, and in the center of this cavity is the circular pro- 
minent retractile mouth of the polypus. The tentacula remain 
in this expanded and regular form, w^hen the polyjii are found 
hanging dead from their cells; and the same is observed in many 
other zoophytes, wdilch enables to observe tbeii number aiul 
form with more ease through the microscope. The head of \hc 
polypus is small, the Iwdy comparatively strong, the continuation 
of the body below tin* bifurcation very thick, conical, and tajier- 
ing to its posterior terminatihn, the globular appendix of the 
body^^aiid its tubular cervix, are smaller than in thcF. carbaua^ 
andjUjif same opaque matter is found in the cavity of the globu- 
lar4K A distinct and constant revolution of particles is seen 
in the whole of the tube leading from the body of the polypus 
into die round sac, as if product*d by cUia& placed within ; there 
is no pulsation or contraction of the part, nor can we perceive 
^ any fluid passing from that cavity into tlie vessels so extensively 
* ramified on the of the cells. A similar continued vibra- 
^iry motion is seen within the mouth in most polypi, wliich is 
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uncloliibC^Iy produced jbj cib'se in that situation ; these minute; 
prpc^es i^pcar to be the. only active organs in the circulati^ 
of the fluids in zoophytes. The body of the polypus ha® the; 
usual red colour,, while tlie head and arms are nearly colourless. ^ 
The long cylindrical and curved body of the polypus is tubular’ ' 
to its posterior termination, which is shut ; and we can sometimes 
perceive a small bolus of food moving to and fro in the conical 
part of the body below the bifun!ation. The globular sac in 
this specie does not appear to be connected with the formation of 
the ovum, nor with the regeneration of new polypi in the old cells. 

The ova of this species of flustra begiu to appear early in au- 
tumn, and continue to be geneiated in the cells during the whole 
winter ; those of the F. carbasca make their appearance later in 
the season ; and I have elsewhere shewn, that, in other zoophytes, 
different species of the same genus vary much in their season of 
generation, though residing together on the same rock. The 
ova first make their appearance at the narrow base of the cells 
as very small, pale- red, gelatinous spheres, and the polypi of 
suet cells are generally removed, and only a small round dark 
brown spot is seen in their stead, in the center of the cells. There 
is but one ovum in each cell, as in other jlustrcu and calcare- 
ous cellarice ; and, as it enlarges in size, it advances higher in 
the.cell, till, in its mature state, it wcupies the broad upper part 
of the cell. When the mature ovum is found at the summit of 


the cell, w'c observe a distinct wide helmet-shaped capsule sur- 
rounding it, and separating it from the cavity of the cell. By 
examining the ovum within this capsule, w^ith the microscope, 
we perceive its cilia; in rapid motion ; and I have frequently ob- 
.served the ovum, in this situation, contract itself in different di- 
rections, shrink back in its capsule, and exhibit other signs of 
irritability before its final escape. The helmet-shaped capsule 
of the ovum is open at the top, and connected with the aperture 
of the cell, so that the ovum readily escapes, ,by contracting its .. 


body and moving its cili®. On escaping from the cx‘ll, tlie ovum 
glides to and fro by the action of its cilia;, and, after fixing, it 
is converted into a single complete cell, from which new oelk' 
shoot forw^d. Polypi make their ap[>earance in shut at 
the bottom of the new cells, when they are sufficiently formed to 
^protect them; When the ovum has escaped from i^e celh th^.V 


d^rk round spot in the center of the cell enlarges^ 4 nd a neyf po- 





348 Mr Blackader\ Jccowit ^ an Aurora BoroaUi, 

Jypus shoots out from that point, so that, at this semoo, W plh 
servo young pdypi, in every situation, on the braadbes, the 
whole of the old colls are thus never found entirely deserted, the 
same cells may repeatedly produce ova and polypi, and the Vltole 
aoopbyte retain its energy for several seasons. 


Account of m Aurora Borealis^ ebterved at EdMmr^ I6t/i 
January 1827 ; with iome parlunlan of another^i^ a pre- 
<edmg year With a Plate. By 11. Blackadeb, Esq 
Communicuted by the Author 


About 9 o'clock, 1 *. M., evening fine, brilliant moonshine, 
a beautiful white, opaque, drapery of cloud, extending from the 
zenith to within about \5 of the NW. hori/on The wind had 


for some days been boi^sterous and vaiiable, and had veered, in 
the morning, from NW to NK. ; but tlie air w^as now calm and 
serene. In the course of a few minutes the cloudy tissue had 
entirely disappeared, and a brilliant aurora was cxhibitet^, in 
rapid change of feature, and distinguished by unusual proximity. 
Horizontal cloudy vapours, of great tenuity, lepcatedly accom* 
panicd its more brilliant evolutions, seeming to support itb 
columns ; appeanng and vanishing with the more vivid corus- 
cations. Thereafter, the aurora became extended, to right and 
left, fonmng the segment of a large circle, although not exceed- 
ing in altitude more than 15\ and, at cither extremity, vanish 
ing, like the highei strata of clouds, in the blue expanse. This 
arch may be conceived of by means of llie sketch, PlatelV No.l.; 
whereof the landscape includes an angle of about 90"*, having 
Its centre in the magnetic meridian; near to whith a primipal 
htar IS seen, at that houi. The lower edge of this arch was al- 
ways above that star. Subsequently, a second arch was formed 
in front theicof. 


On the right extremity, the mreh ahsa}s presented a broken 
interrupted Imc, with recurrence of separate masses of limii- 
, nous spears of a brilliant hluibh-white hislre ; a golden tint, and 
humtshed lustre, dislinguishwl the continuous arch of the cen 
11 al portion, which, towards the left, hocamo copj)ery. TIm* 
s^ond, or front line, was uncommonly distinct, and much 
nearer than the one first foiracd. Other figures, afterwards 
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V knd neai^/to the ob^rver. A ptmex^o 

|y one of these^ mare fulvaDced figure^ trkversed 

the arch, ^llOd formed a marked contrasty in point of inten^ty;^'^ 
at the point of bisection. The cirpukr, or crescent-sbap^: 
figures, in which the spears of light were often arranged, occm*' 
pied planes, sometimes inclined to the right, which evidently 
traversed the line of vision ; their nearest, and always broader, 
matrgin, being apparently depressed a number of degrees below 
it • otherwise, that broader and brighter margin must have 
covered the farther half ; unless, indeed, the nearest were the 
more elevated ; wliich, howevei, could ncl be the case, unless by 
g^eat ocular deception. Had they occupied the same plane, the 
laws of perspective would have placed them in the reverse, in 
jxiint of apparent elevation. See sketch, Plate IV. No. 2. 

In general, the principal arch was never obliterated during 
the greater part of an hour ; and although, at first view, it 
seemed to be composed of a stratum of continuous brilliant light ; 
yet, upon subsequent observation, small portions were projected 
beyopd the common line, with encroachments, also, on the infe- ^ 
rior margin. At times, this became more apparent, with re-en-' . 
tering angles. Suddenly a grdat portion of the arch would break 
up, forming circular and curved figures, the bases of immense 
, tubular fasciculi, which soon vanished, instantaneously ; to be 
again reconstructed, and to undergo now transformations. 

About 10 p* M. the whole disappeared ; the arch having pre- 
viously reoccupied the original position, above the star ; and it 
never retreated farther towards NW. Nor was it followed with 
any luminous appearance, gradually retreating below the hori- 
zon, in that direction, with dt^crcasing brightness ; which is com- 
monly the case. At tins period, a few scattered clouds, pro^ 
ceeding rapidly from SW., had already crossed the magnetic 
meridian, near the horizon, although the south wind bad not 
yet been perceived at the surface of the earth. Next day it stood 
in that quarter, bringing a great body of tlie turgid cloud, pe- 
culiarly dense, compacted, and low ; and the former tempestuous 
weather again ensued. ^ t i , 

It may iiere be remarked, that, on the 16th, the stormy T 
rlher had Ijeen much felt on the coast of Ayrshire, priiceedthg 
NW.j followed with a severe storm of thunder and light- * 
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The following vomarkb seem necessary to illustrate tliib re* 
markable aurora. ^ 

1, The btreams, or spears of light, were uniformly pr^ected 
downwards, from an immense elevation ; in this particular bear- 
ing a resemblance to the usual appearance of the larger shopt- 
ing-stars, or those nearest the observer. The colour of thuif 
light is also similar, and they coincide in being most brilliant at 
tlie expanded or lower portion ; where, in each, the rapidity of 
projection, emulating the glance of thought, seems to •be arrested 
in the act of dissolution, when they gradually disappear. ‘The 
bhoqting-stars aic the more evanescent, and frequently more 
brilliant. The shape of the diminishing swells, exhibited at thi' 
period of dissipation, indicate that tliis meteor is of the spheroi- 
dal form. On some occasions, also, their exit takes place beyoiHl 
the verge of the horizon, or is concealed by the vapours inter- 
posed in (hat direction. The expiring blaze is by these means 
concealed; but the course of the meteor ap[)ears much more ex- 
tended, in pioporlum to the di&tance of lhal course from the 
zenith. » 

3. The difference in the colour and intensity of the light of 
this aurora, from right to left, bore a resemblance to that of 
the moon, when near the horizon, compared mth her light at a 
greater elevation 'Fhe cause ma\ be found in the incipient 
change, on the lower atmosphere, winch had commenced on 
the south or south-west, with the wind from that quarter. 

8. A luminous undulation st*emed to traverse, by fits, diffe- 
rent portions of tlie Icugthcneil congeries of luininous forms*, 
which, less or more developed, upjiear to constitute the grand 
arch. For some time this undidation.was uniformly from right 
to left. Towai’ds the close it occurred repeatedly in the con- 
trary direction, A very shoit observation was sufficient to sor- 
tisfy me that no undulation lakes place. It is merely the effect 
of a strong light bclnnd the line under \iew, and concealed 
thereby, — passing to and (ro, to riglit m left, it successively ini- 
^rts an increased luinino&ity, of different intensities, which, be- 
s^ng transmitted in succession, through the ^ anous and varying 
Jbrms of the front line, produces an appearance of undulation. 
Thc'iposterior light may easily be detected, passing the less per- 
fect portions of the front line ; for here the expressiem of an uii- 



^ ob^terved at Edinburgh IQth January 345 

dulatiox^ disappear^, and the play of the remote streams of light 
is brdtight directly to the eye. 

Th§ resemblance of an immense vibrating curtain v^as readily 
suggested by the form of the front line of the arch, when most 
irregular, and particularly when the posterior lights, in frequent 
^motion, combined their eflorts with the various Hitting motions 
of the front. But I do not ap})rehend any lateral motion of 
these luminous rays. I conceive that what a})[X!ars to be mo- 
tion, is merely an effect of the vcrti<‘al projection of circular 
screens in lateral succession ; the dec^eption beiiig aided by the 
great rapidity, and the distance and indi itiiictiicss of the opera- 
tions. It seems (juitc possible that the front-swells of the prin- 
cipal or chiefly stationary arch, concealed similar curtained ex- 
tensions On the same plane. As a counterpart, the second arch 
becoming bi’oadcr and brighter than the first, covered a great 
portion of it loiigitudmally., and conccaleil th(‘ star. "Fheieafter 
the succession of advanced lights, alread y described, reappeared 
ill front of the western half. 

4 A.S the aurora borealis and the shooting stai stand connected 
with changeable weather, or, at least, with extensive transposi- 
tion of masses, or strata of the atmosjihiTe , and, as the aurora 
has, by continued observation, been connectetl with a chaij§h of 
current, in the region of the lower clouds, often extending to 
the earth, whereby the &(>uth-wcst or ctjuatorial currents dis- 
place those from the iiorth-caKst, without disturbance of the strata 
tjccupying more serene altitudes ; it would seem very possible 
that the different states of electricity in the contiguous strata, 
might dispose to equalization, in the form of the aurora, or, 
under other circumstances of transposition of strata, in that of 
the shooting-star. 

S. After the aurora of the IGth had disappeared, a tlun re- 
ticulated cloudy tissue could be discerned, of seemingly great 
elevation. But the actual height of the higher tiers of clouds, 
viewed by moon-light, is not easily estimated. The splendour 
and peculiar light of this am ora, opposed to a brilliant moon, 
afforded no point of comparison whereby to estimate its eleva- 
tion, although It appeared most pro\okingly near For the na- 
ture of its light seemed cjuite distinct from that of tfny of the 
heavenly bodies ; and what it wanted of intensity, seemed to 
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* * ^ be supplied by proximity, although dofcclivfe in point c 

diancc. But its position relatively to the star, and the r4 
of its extremUles to the earth, combined with its apparent hi 
may pos^bly afford some criteria. Its nebulous, evanese^ 
companiments, v^ere too circumscribed to oiler any certain 
They may have been thin clouds, iliuiinuated by the au 
which seems to be corroborated by the fact, that only the 
southerly and lowest portions were accompanied with them; 
this only under their lower extremities. Their forms.seemi 
bear relation to the position and inleivsny of the liglits, ii 
abbcnce of which they would liavc been invisible. 

At whatever altitude the aurora makes its appeaiance, 
general gradually retires in the direction of north-west, uii 
descends below the horizon, whuh is commonly accompli 
by 11 i\ M. In proportion as the horizontal diitanw is inc 
ed, the longitudinnl extent of the meteor is contracted, li 
Arctic Regions, when the aurora jnesents a continuous an 
is a small segment, m this particular resembling the an! 
scribed by the clouds of that ji‘gion, whuh, in the wint 
least, is comparatively low, and the aumra also is perccptiblj 
in projiortion, — which circumstances combine in producing 
appearance of radiation, with divergent rays 

The singular and very striking aurora noticed on a foi 
occasion, as oceurruig here, in March 182.5, was not wit 
parallel. I have since learned that Professor ITallstrom of j 
bad observed similar lilaek rays The sketch 3. of Plate 
may assist to form an idea of it. And it may be pennitte 
account for their appearance on possible principles. Thus 
stratum of tlouds oi’tcn formed immediately above that wl 
on that occasion, was interposed as a dark screen betwixt tlic 
and the lower portion of the nortlierii regions of the heaver 
very fertile of detached turgid clouds, which seldom move 
rapidit3^ Over that screen of continuous doiids, the au 
light was brilliant, proceeding from a cpiartcr depressed b< 


\ its margin, and illuminating its su^icrior edge; all below, ^ 

4 th^'iltervening landscape, being nnolved in pitchy darki 
9bpp<)sc a few of these detached masses of cloud to be extehi 
from right to IcA, at various distances t>ehind the scTeen, 
light beyond them would project thcir shod 
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f m a pyi^amid^l form, provided the light sufRiji^tly broaixl 
and extensive ; and that these shadows would appear on th<f 
vcige of the screen of dark cloud, provided that it, the detached ^ 
clouds/ and the aurora lights, were upon the some plane, and 
within certain distances of each other. It remains to account for 
the irregular and sometimes huddling motion of the dark rays, 
at times stationary. But this exactly corresponds to the lights- 
proceeding from an aurora in full play^ and particiilaily it cor« 
responds wjth what has been termed a luminoub undulation in 
extended lincb of aurora. 

That aurora was accompanied with a I iminoii& arch of great 
apjiarcnt altitude passing through the zenith, stationary nearly 
two hours, and gradually diwippeaiing v\ith the aurora It had 
none of that effulgence which the auiora often c\hibits; but a 
soft whitenesi, resembling the ajipearance of some kinds of cloud, 
a feature common to similar an lies Tow aids th(‘ close, it ajv 
|x?ared to be bioken into lascuuli, whuh traversed it at acute 
angles, and which were not stiongly defined. Suiukir arches 
have^been observed in diffcnnt places, at the same instant, ap- 
pearing ill the /cnith (»f each, and ajiparently inucli more ele- 
vated than the more tlxed portions of any aurora Arc they to 
be viewed as the leflexion of the light of those auroras sAili 
wrhich they are accom))anicd, proceeding fiom a thin stratum of 
cloudy tissue 


OviiUmd Autit Ea^H^dtthn 

E have learned, witli uiiicli salisf iction, that fhspatohes 
have reached his Majesty’s govermnent liom (’aptani Fiankhn^ 
announcing the safe leturn of the expedition, coiiunandcd b^ 
that able and enterprising officer, to the winter quarter') at Bear 
Lake, after exploring the coast of the Arctic Sea to the extent 
of thirty-six degrees of longitude. 

The expedition, consisting of (’ipi,un Fianklin, Lieutenant 
Bach, Dr Richardson, and Mr Kendall, with tweniy-four men, 
(of whom twenty were British, twti t’anadmns, and two Esqui- 
maux), left Bear Lake towards the end of June 18226^ tn four 
small row-boats, and descended the Mackenzie in company un- 
til the Sd of July, wlien Captain Franklin detached Dr Richard- 
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son and Mr Kendall, with a party, in two of the boats named ^ 
the Dolphin and Union, to survey the coast to the castwanl ^ 
while he himself, with Lieutenant Bach, and the remainder of 
the expedition, directed his course to the westward. 

They reached the sea on the 7th of July ; ou the 9tli they 
were Ntopped by a compact held of ice adhering to the shore, 
and the remainder of the month w'as spent in pushing the boats 
thiough the partial openings formed in the icc. Their progress 
in this way was not only tedious and hazardous, but ajso extreme- 
ly laborious; nor, from the nature of the coast, was the danger 
diminished, when, in the month of i\ugiL-.t, the icc gave way, 
and afforded them a passage. The approach to the shore was 
dO difficult IVoni the shallowness of the water, that they could 
seldom get nearer tliau «i mile or two, even by dragging the boats 
through tlic mud , and only once were they able to effect ii land- 
ing on the mam shore after passing the 13flth degrti.' of longi- 
tude. On all other occasions they were obliged, vhen in need 
of repose or shelter, to ha\e iccoursc to the naked, sandy, or 
gravelly rcffs which skirt the coast On these cheerless l;ianks 
they were detained by frequent storms, and dense fogs, one of 
which lasted eight days ; — and they occasionally suffered from 
the want of fresh water, having once passed forty-eightj hour,-* 
without that needful refreslimcnt Notwithstanding these for- 
midable obstacles, such was the zeal and perseverance of tin* ad- 
venturer^, that, by the 18th of August, they attained nearly tlie 
150th degree of longitude, after having been carried by the 
trending of the coast beyond 70 J degrees of north latitude. 

They were now nearer to Icy Cape tlian to the Macken/it, 
and whether Captain Franklin advanced or turned back, the 
difficulties and dangers weie numerous. Since their arrival on 
the coast the party had made the utmost exertions for forty-two 
days in getting tlius far ; they had reason to fear that the 
storniy weather would bc*coine more IVcqucnt as the short and 
precarious summer of that climate drew to a close, and that 
tlie navigation of the sea would not continue practicable for 
tbeir small open boats above a fortnight, or at the very utmost 
for three weeks longer. The Blossom was appointed to meet 
lition in Behring\ Straits, and all the skill and [ler- 

rZuice of an accomplished British seaman were excrtctl by 
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Captain B^'cchyl tlie commander of that vessel, to reaeh the 
rendezwas; but Captain Franklin had already extended his 
voyage as far as prudence, supported by courage, could war- 
rant. To lia\c continued it beyond this period, along an un- 
known coast, in quest of a passage to tlie appointed place of 
meeting with Captain Beochy, would have been rashness. If 
remained therefore only to return by the outward route, of 
which the*dangcrs were lessened by being known. By the end 
of Asigust they reached the mouth of the Mac kenzie, after having 
encountered heavy gales of wind on the passage, and arrived at 
Bear Lake on the 21st of Sep ember. — The inhabitants of tlie 
coast are numerous^ and we uiulcrstand that, on the voyage out, 
the boats having grounded on a shoal, upwards of 260 Esq\ii- 
inaux, aruihig thcin'H^lves with large knives, ru.shed into the wa- 
iter, attempted to carry off the stores, and even threatened to de- 
stroy the vhole jiarty. The cool braicry evinced by lhecx|)edi- 
tion, deterred them from putting their threat into eveeutioii, and 
the judicious measures of tlic commanding officer, ably seconded 
by the courage and conduct of Mr Bach and (he boats** crews, 
ultimately rescued evciy thing of imjxirtance from the hands of 
thest» freebooters, without any personal injury having been sus- 
tained on either side. Other meditated attacks, both of Esqui- 
maux and Mountain IndUns, were frustrated with cxjual good 
fortune. Previous to the return of the evpeclition, however, 
the Esquimaus iiere drawing towanK the mouth of the Mac- 
kenzie, withtlu' view of assembling a large force there; and had 
it been detained by the weather, or any olhtr accident, above 
two days longer on the coast, it could S(‘arcely have escaped 
without a cbiifliet 

The eastern detabhmenf iiiide*- Dr Iliehardsoii and Mr 
Kendall succeeded in surveying the coast between the Macken- 
zie and the (.’opjicnninc, having, in the prosecution of their 
voyage, doubled Cape Bathurst m lat. 70' OT N, long. 126^ 62' 
W, and entered George the Fourtlfs Oironatioii Gulf, by a 
strait, which led them nearly two degrees of longitude to tbc 
eastward of the (Joppermine. They quitted their boats near the 
mouth of that river, and, by travelling overland, reached the es- 
tablishment at Bear Lake on the Lt of September. 

Much credit is due to Captain Franklin for the judicious 
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arrangemenla that enabled him to complete tvith safety thie 
extensive survey of the Arctic coa^t Only eleven degrees pf lon- 
gitude remain unknown to the westward of Ac Mackeii- 
aie, and the discoveries 61' Captain Parry interlink with those 
of Captain Franklin to the eastward, so that the complete^ 
knowledge of the North-west Passage has been nearly attained. 
This has been an object of British enterprise for three centuries, 
and the discoveries that have been tnade by ex{)cdiii6as equips 
ped expressly for that purpose, from the voyage of Sebafitian 
Cabot in 1496, downwards, have not only contributed to raise 
the naval fame of England to the proud pre-eminence it has at- 
tained, but have given rise in the New World to some of the 
most remarkable establishments recorded in the history of man- 
kind, and produced a lasting influence on the alfhirs'of the Old. 


J Tour to the South of Frauu and the Pytinns in the year 
1825. B> G. A. Waikel AExoTi,i:sq. F It.S E. F.L.8. 
M.'W^ S. fccc. ((Vmtinued IVoni p. 164< ) 


On the 31st May ve set off in the diligence for Baivelona, 
and, passing b) Bellog.irde, the fionticr town of France, and 
La Jonquicre, that of hpam, in each of which we were visited 
by the customhouse officers, wc slept at Girona. The fortress 
of Figiieras lies between tliis and tJie frontier, and was in pos- 
session of the French army of cHCupation there we had break- 
fast, and saw for tlie first time thi» Catalonian mode of drink- 
ing. A glass jar, shaped like an urn or a tjoffee-ixrt, or, in lieu 
f>f such, a small wooden barrel, is furnisht'd with two openings 
the one is wide, and placed wh^re the hmidlc usually is, oj>po- 
site to the spout, which is Jong, straight, and tapered to a fine 
pofllift. Through the former tlie liquor is poured into the ves- 
JIT; tliroiigh the latter it is pour(»d into the mouth. MucJi 
Ignore cleanline.^s is certainly shown by drinking in this way, than 
that all should put their mouth to the same pot, as is done fre- 
quently id other countries In Catalonia, one holds the jar as 
high up as he can, and, by ineUning it, a continuous but ^len- 
der stream reaches his nioiitb The difficulty at first is as mueJi 
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to COD dime to swallow^ while die Btream is constant, d» to 1^ 
the stream to the mouth ; but suffideut address is soon ac(][uirecl* 
The if&kt day wc mTivwl at Barcelona 

On all the route, we ttK)h e\ery opportunity, whether owing 
to bad roads, lulls to a^cciid, or a chan^je of horses, to get out 
•of the diligence, and sojiarate to the right and left, in order to 
examine the vegotatioii of the country Our })rincipal success 
was in dy woods of Granita, and along the st»a-shorc from 
Pin^e to Barcelona. Between Galdas and La Granita, 
we gathcrc^l UcUantJn mum iuhitatiUi Chtia jhrvntinus^ and 
a Euphofhia^ piih.ips a remark able jnirj lish variety of E. ver- 
nuom* All the wastes there might be truly taimd heatlis, 
for, as in Scotland, whole lulls were chiefly covciwl with species 
of Enta; ojid we obsei\tvl E* uopaiUi and at bon a among the 
numher. The Utter pait of the load was intoiesting on many 
accounts tlu' numhci and size of tlie towns and \illages on tlie 
coast,— -the ilcamuss and e\eu tlegaiuo of the dn^ > of the pea- 
santry, and the general ajipiaranee of o.iso and health,— form 4 
complete con tiast with tlu universd desolation, the di'-gusting 
filth, and the degraded -^tate of the inlitihitanfs, tliat one meets 
in the inteiioi As far as regcails the natuial productions, the 
line climate of the coast of (Utalonu outs to them a eij^ur 
unknown e\en in the soiitJi of France. The Agave Amo ham 
planted lierc» along tlie road-sides as hedge-Jow^, flowcjs at the 
ninth or tenth year, vvlurcas at Perpignan it lloweis bO very sel- 
dom, as to hear the appellation of “ tlie plant that flowers us 
often as on Enghshuian smiles At the timt we jMssed through 
Catalonia, the scapes of this plant wcie still young; few ex- 
ceeded tweUe or fifteen feel, anil tlie pedicles not bemg devc- 
lopt'd, they prescuti cl the appeal ance ot gigantic shoots of as- 
paragus. In some faAourable situations they wcie much higher, 
and resembled at a distance tlie masts of ships they fre(|uenl- 
]y, I was informed, attain twiaity-five or thirty feet, and all 
tiiat in the course of a Wf^ek or ten da)s Notwithstanding this 
rapidity of vegetation, the sca^ie is harder than oak, bidding ^ 
defiance to the sharp edges of the strong knives we used for 
cutting down plants. T)iflerent species of Cactm 9» Indian 
Fig, forming tliick bushes four or six feet high, displayed^ theii 
splendid yellow’^ and red blossoms in the utmost profusion 
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tht‘se also ser\e as hedges*; the eattle do nut <li^Hko the ymiftg 
shoots, and the old plant'^ ser\easfuel to heat tli baker*^' 

Few plants deserve so well as these the application of the 
tish in<^, ]ffim wte impunv ^ they are etJvAred 

m iislbitli of Uifts of minute bristjles, sha^r than 
end barbed backwards. The state of tlh^ fields i^ew )(uiiidh 
more dependence is put on the favours of mtntk than <Ai titc 
efibAsOf^art The olivc^the carob tree, thevtnes^ 
ooftt 0tops, were almost always mixwi so closely togelhcir, ks <o 
impress the idea, tliat, if any one of them afforded a good re- 
turn, it was owing to the strength of vegetation done. 

The day after our arrival (the 2d June) was the FHe DicA 
Such peasants as were in town wTre all nently dnssed, and 
most of the men wore the red Catalonian bonnet In the evoti- 
ing, we took our places to see Hk' ])rocession As I l)eli<'V4 this 
was nearly the same as in Italy, there is no occasion for me to 
describe it in detail I shall merely remark, that the first that 
made their appearance amidst tlie tlumder of the artiUerj , wvre 
two enormous puppets, lopresciiting a giant and giant<*^j-, about 
twelve or fifteen feet high, supported, of course, on the shoul- 
ders of men concealed within theii dress behind them came a 
man on an ass, locating a kcttlc-dnim, and then a baud of mi- 
litary music This scene was intended to rejiresent tlic flight 
of the pagans before llie true religion It was, how('vor, un- 
liappily executed, as the two figuies were in no haste, but eviTv 
nowand then stop]:>ed, and danced for about a minute to the sound 
of the music Nor do tlie Barcelona ladu s think that these pagans 
arc a bad sort of people, as the giantess gives out tlie fashion 
for the female dress for the ensuing twelvcmionth Tlie streets 
were lined by the militar} , v^ho, as well as the multitude present, 
fell on their knees when the canopy containing the last symbol, 
of the body and blcxxl of our Saviour, made its appear- 
Jjj^ce. This hacl certainly a fine effect, and a great show of de- 
votion ; but the charm was spcKjdily broken Scarcely was the 
symbol past, when all order and regularity were ended: thdy had 
seen ^all they wished,— confusion was the order of the day,*-^ 
ever^i\e jostled his neighbour, and endeavoured to reach his 
home as quickly as possible Flowers of the Spanish broom, 
or Spariium junccum^ were scattered from the windows on the 
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crowds h ‘Heath, during the whole of the procession, the mean- 
ing of Muich I did not well ascertain 

VU4|Ti‘mained four days at Barcelona, during which we made 
two short botanical excursions. The one around Mont Jouy 
was very sucoossful We met with Lotus omiihojpodkndes and 
, edvUSi 4^ractyli$ canceUata^ Stachys hirta^ 

and some others. The Carob tree {Ceratonia ^ 

which at^Montpellier is almost a grecn-hoube plant, grows here 
to an endrmous size : it was now in fruit. On Mont Jouy it- 
self, I obsm^ed several curious lizards, particularly the Gecko 
fasdeutaris: fhis animal is supposed, with some reason, to be what 
is translated Spider’’ in the Old Testament (Prov. xxx, 28.) ; 
and it is somewhat worthy of remark, that its Italian name 
Taranfcda^ is that also of the large poisonous spider. 

Our secoiurexcursion was of less consixjueuce : we merely 
traversed the cultivated grounds towards Sarria. however, 
observed Cyperm lotundus^ LmtiHa fcne7}imay nwd Anthyllis 
tetraphylJis, in tolerable abundance All the fields of beans 
round Barcelona, and I believe I may say the same m general 
terms of Catalonia, were infested with the Ofobmw/wpfmnosa^, 
Lapeyr. A jtllow species also gro^vs on them, but more spa- 
ringly, and aj)pears to be a mere variety (»f the other, Schh^us 
nmigmalus grew plentifully on the ramparts of the town. 

The limits we were obliged to plcwe to our residence in tliis 
part of the country , preveiited iis froi>i \isiting Mont Serrat. 
This mountain, however curious on many accounts, ought to 
be examined by every botanist who goc*s to Barcelona; three* 
or four dajs additional will suffice From what 1 could leani, 
it would be no imprudent plan previously to insure his life, as 
the mountain, during the Spanish troubles, bas boen made the 
hcad-ijuarters of some bands of lianditti, wlio know how to put 
in practice tlie ad^ige, that dead men tell no t.iles.” Should 
one feel no inclination to go there, or have but a day or two to 
spend at Barc(‘lona, the most proper places for botfuiizing arc 
along the coa&t : the inteiior being always in cultivation, must 
be less rich in indigenous jilants. 

• Is act this the same wUh O. rrenain^ 1 otsk. '• 
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Baa^ona i$ idtuated 14 the imd^i of an extenifflve euJtivatad 
plain ; scarcely does there appear an elevation higher than 
trails any where iti it, excepting the fortress of |i(oiit^«Jouy, 
whidi rises up steep on all sides close to tlie town. T^iis plain 
is bounded by a range of hills on the north, west and south, at 
about live or ten miles distance. There arc some fine public 
walks within the walls ; but the jmncipal one is the Bambla, 
similar to the Boulevards at Paris, and is every evenipg cover- 
ed from se\c*ii or eight until ten o’clock by beaux and belles, 
who tome there to enjo^ tlie^cool air, after the heat of the 
day. The houses axe nmt, built of stone or brick, and 
pointed over a brown smoky colour, on which is delineated lU 
gures of people, or otlier device^*. Tlic town is stored with 
churches and monasteries ; and there are, I believe, six colleges, 
and as many hospitals, in one of A\hicli tln*re is a cabinet of na- 
tural history The C’ustom 4 u)Ust‘ has a fa<;ade of stucco, in 
imitation of marbk, and is a \ejfy fine Iniilding , but the Ex- 
cliongc is much more magnificent, the balusters and rail of the 
staircase being of finely polished marble. In an upper ntom 
was an exhibition of jiaiiitings, diiefly done by tlie students, but 
scarcely worth the seeing. There was here exposed a draw- 
ing of a plant that has hung suspended fioin a wire out of a 
window for seveial jears, without lecening any nourishment 
but w^hat it receives from the atmo^jihere it bore the name 
of Aniaha aeri^ntola, 

Barcelona possesses a sii^all boljuiical garden, to which is at- 
tached a professorsliip, occupied at present by Dr Bahi (after 
whom Lagasca has named hi** genus Bahia)^ an able physician, 
and newly returned to Barcelona, after three years of persecution 
that he has suffered under the different govcniincnts that have 
s(iccep4lc<l esicli othei in Spain. Ha\iug been the first to declare 
that the disease that made liere such ra\age& in 1822 was the 
ycUowJlIIlk he drew u})on himself the enmity of the merchants 
of class, who saw that their projects were to be injured 
hxwe measures taken to prevent contagion. Accused of 

under the constitutional regime, and of liberalism under the 
BRent government, he was obliged to conceal himself for a long 
among the mountains in the interior ; and it was but lately 
he obtained permission to return to BarGebua9 to recommence his 
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dpi'ofcgsbn. The garden, which has neither enjoyed the ftdyitn- 
lagcs of a flsealous botanist nor of a'grant of money to defray the 
expMim^ has been almost allowed to go to wreck during the pCh 
litical dissensions ; the wages oven of the gardener not having beeji 
j>aid for two or tliree years. Scarcely does there remain five hun- 
dred species ; bur among these are the Uchinus molle^ Van^oma 
ahufilta^ Ceesatpinid sappan^ Accuiu hn^t folia and liorrida^Ph^ 
eeiU arisiata^ and some otlicr species ci^tivatcd in our liot-houses, 
scarcely above the rank of shi^ubs, but which here in the open 
air attained a considerable magnitude*. We saw^dierc the 
^Amalia oenmreota : it has hung out i f the window, we were 
Informed, for fifteen or twenty years, and still bears its flowers 
every summer. We advised Dr Bahi to put it in earth for a 
season, as ])y that* means it would bc'come mudi stronger, and 

* 111 thiM garden we mot wilh Helutnthcmnnurocohm ol* Bunnl and Lagas*. 
ca. As fhia 8})eHcs is mneh confu->ed vith 11, glauctm^ perhaps the following 
obdCrvatioiKS made, in lleecnibcr 1825, with Professor De Candolle’s pcmiis** 
sion, on lus herbarium, may be of use. 1. In this herbarium there is a spe- 
cinum of Tl, fffatuum from J*agah(a, with the note Ctsim glaucusy Cav. Ic. 3, 
t* 2ai, absque dubio, collatum cum speciiiiine oiiginah,*’ presented to M* 
candolleiu 1819: This specimen has the calyx almost woolly ; the hairs are 
white, and nol very rigid, and are di<^tnbuted almost entirely on the some- 
what prominent nerves . this was recognised by Dunal as lus var. The 

var. /3. of Duudl dillers solely l)y the hairs on the m'rves of the calyx being 
very rigid, oriathei hispid. In hnth the^e i^arietios the leaves areMtU de- 
scribed in the “ Prodroimis.*’ — 3. IL ooceum^ Desf, Two specimens of this 
exist in Piofessor Do C\'indoUe\ lietbai.um, both given hy Deafoiitaincs, and 
these shew that the figuie in the “ ilora AtJantica” it» by no means correct* 
The labx is in reiility furuislicd with long lusjnd h.iirs on the veiy promi- 
font nenes; nioi cover, the whole calyx and the liairs aic of a brownish-yel- 
lowiohmr: the uppci lca\cs are broadly laiiLOolate, and somewhat acutes 
Ilfhe fruit is puliesccnt, as in if. (/Inurnm, The fl. ermtum.^ Dost* 1 therefore 
/^consider a mere variety of II, glaitnnn^ (^a^ . As a variety, lu.wevcr, it is dis- 
tinguished from the two mentioned by Dunal, by the colour of the calyx and 
the hairs of it, as will as by the yellowish hue of the whole plant, and the 
croccous petnls~4. H. crocetm, Dun. in Dc Candolle’s Proilromus, is another 
question. Though pretty well represtntetl by the figure in tlie Flora At- 
lantica,” it neither agrees witJi the above mentioned specimen given by Dqs-* 
fbntaines of his H, csoccum, nor with his d^senption. The calyx is, as Ounal 
describes it, hoary and pubescent, but nut hiqiid : it is the //. mteewn given 
by Lagasca to De Candolle, and is apparently, from tbc localities attached, 
extremely common in the South of Spam. The spec imens we gathered in the 
garden of Barcelona had the [letaU yellow, and not of a ^afTnon colour, as the 
name imports* 

X a 
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suffer dividing tit the root ; bitt be was determined it should 
support the specific name he luid conferred cm it< It appears 
to be a TiOandsia from South America : tlic fiowers £1% Mue, 
and it is probably a described spedes. .No climate in blurape 
is more healthy, and more equal than that of Baredona ; none so 
well adapted for the cstablishmint of a botanic garden on a grand* 
scale, if the government of that unfortunate and degreed coun- 
try were of a nature to permit a distingui<>hed botanist to exer- 
cise there Ids talents, or had sufficient liberality to give him die 
neceemify funds for su(.h a purpose, 

(To be (oniinued ) 


On the Theory qftlie Diurnal VarmUon iff ih Needle By S 
11 CiiBisiif, Esq F II. S* 

M R Chri^tu ha\ing bof^n led to doubt the lahdity of (he 
njo\ing casteily variation aclo])ted by Canton, but, at the same 
time, lia\ing obsen^ed that the changes in direction and intelv- 
Mty appear always to ha\e rtfcreiue to the position of the sun, 
with regard to the magnetic meridian, was letl to connect tliose 
phenomena with Professor Secbeck\ dii-covery of tlurmo-mag- 
netism, and Piofcssor CiiminingV subsequent (xpi'rimonts; and 
to refer the jjhcnoincna of diurnal \aiiat3()n to the effect of j«n- 
lial heating, modified, peihaps, by that of rotation, and by pe- 
culiar influence in the muiV rays 

In support of this oj)iuion, he cites passages from papers by 
Professor Cu mining and Dr Tiail, who appear to have been 
impressed with a siniilar idea. But in place of lool ing to the 
stony strata of which the earth'^s surface consists, as the elements 
of the thermo-magnctii apparatus which this doctrine requires, the 
author regards them as rather consisting of tlie atmosphere, and 
the surfaces of latid and water with which it is m contact. 
Jj^^mo-magnelie phenomena, he remarks, have hiflierto only 
k>n observed in metallic combinations ; but tliis may be owing 
merely to *1:he small scale on which our experiments are con- 
ducted. 

* The above is a bnef account of an interesting memoir read lately befoie 
the Boyal Society of London. 
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To put to the test of experiment whether thermc^magnodsm 
ooulid be excited when the surfkces of two metals^ instead ^of 
touching at one point, were in symmetrical contact throughout, 
the author first employed a compound ring of bismuth and cop- 
per, the copper outwards ; and lie found* that, to whate^T^ point 
* boat was applied, magnetic powers were developed ; a needle be- 
ing aifected differently according to the different positions in 
which tharing was placed with regard to it AftW a lapse of 
two years* from this first expenment, the author resumed the in- 
quiry with an appaiatus consisting of a flat ring of copper, hal- 
ving its inner circiimfcren^M grooved an 1 united firmly, by sol- 
dering and fusion, to a pUS of b^muih, cast within it; the 
whole forming a circular plate, livehe inches ii* diameter, weigh- 
ing 119 ounces IVo}, winch was made to revolve m its own 
plane. 

Heat was applied b} a lamj> to a given jKunt in tlu^ circum- 
ference of this plate, and a delicate!} suspended ncvdlc partly 
neutralized, was placed near it, and the dc^viations observed in 
all*positions of (he heated ]mnU winch was made to icvolve, the 
lamp being withdrawn. The e experiments kxl him to conclude, 
jtliat the effec’t of so healing a poition of the ciieumleicncc, was 
to create a temporary polarity m the plate, the law of whici^ lu' 
explain^ He tlien details a set of experiments, by which he 
was convinced, tliut a unifoimity of action obtained to whatever 
part of the arcumferenoe the heat was applied He nt vt instituted 
a series of observations for determining the laws which govern 
the magnetic phenomena, resulting from the application of heat 
as above deseribul , the lesilts of winch au statu! in (he form 
of tables. 

Four poles appeal to be produced, two noith and two soutli, 
the two north both lying in one stinieiicle, and the south iu the 
other, but not in alternate quadianls, and all of them lying 
rather nearer to the centei than the line of junction of the two 
metals. The experiments were jnirsucd in a vaiiety of positions 
of th^ plate, with respect to the meridiem and hon/on, and with 
a similar general result 

From these experiments the authoi concludes, that uniformity 
of junction of the two siu faces of a thei ino-magnctic combination, 
is no obstacle to the dcvelopement of transient polarity Rc^ 
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gaiding tlie earth and its attno$phete sis such a comltoation^ and ^ 
limiting our views to the iiitertropical zone alone, We should here 
two magnetic poles produced on the northern, and twoc 6 h the 
southern rides of the Equator, the poles of opporite names being 
diametrically opporite to each other. 

To apply this to the earth, it is necessary to know the times 
of greatest heat in the twenty-four houis : this may he assumed 
at three o'^cluck in the afternoon. The apparatus used by the 
author not affording, when adjusted to the latitude of the pl^e, 
sufficient magnetic power to render the effects distinct, he sub- 
stituted for it artfficial imitation, ccg||||ting of two magnets, six , 
inches long, so placed with resjicct 10 ^ revolving axis parallel to' 
the axis of the earth, as to imitate tlie position of the poles pro- 
duced by thenno-magnetism in Ins plate, and making the appa- 
ratus revolve round tliis axis, he noticed tlic deviations produced 
thereby on a compass, placed hoii/ontally over it. Those de- 
viations he then compares at length, witli those actually observed, 
by Lieutenant Hood, m 1821, at Fort Enterpri/e, lat. 6 +*^ 
5J8' N. ; 2 fP^, by Canton, in London, in 1769 ? 3dt/y. by Lieu- 
tenant Foster, at Fort Bowen, in 1825 ; ithlijy by Colonel Beau- 
foy, on Bushy Heath, in 1820. The results of this compari- 
son are, on the whole, generally such as to indicate a conformity'" 
between the hypothesis and fact, wdth the exception of some de- 
viations from the exact times of maximum and minimum varia- 
tion, which could not but be expected. 

The author then considers the manner in which tlie distribu- 
tion of land and sea over the globe modifies the |x>int of greatest 
heat, and, in conscqucncv, the place of the diurnal poles* He 
next observes, that, at the commencement of the experiments, he 
had no idea of being able to reduce the deviations of the needle 
to so simple a Liw as that resulting from a polarity, in a parti- 
cular direction, communicated to the plate ; but that he consi- 
dered it of the greatest consequence to ascertain whether the de- 
on the outer edge of his plate had the same general cfaa- 
taCter with those within, at the time of junction of the metals ; 
rinee these situations of the needle would correspond to great 
elevations in the atmosphere, and points near the cartlf s surface 
reiqiccUvely^ the character of the deviations turns out to be the 
same in both cases, so that, in this respect, the hypothesis, so far 
as is known, agrees with observation. 
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One genend effect cff some experiments, viUt $ hiOnv <!scqp|^ 
sbdd fiUed with bismuth, afforded a striking coirespondenoe iW , 
natures# The whole equator being heated, and one part more 
than rim rest, he uniformly found that the elevated pole being 
towards the north, the north end of the needle deviated when 
• the place of heat was on the meridian above the horizon, and 
sourii when below, which is precisely the character of the diur- 
nal variatkm in north latitudes. 


Artouni qf Mr Crai ^'ford's M .man to Ava. 

OtJR friend, and former pU|>il, tl^e dislinpiished author of 
the History of the Indian Archipelago, Mr Crawford, was some 
lime ago sent by the Governor-General of India, as envoy lo the 
court of Ava. The following account of the niibbion, from tlic 
Calcutta Governmvni Ga^rth of Ist March last, we are confix 
dent, will Ik* read i^ith intcrebt by the general reader, and also 
byMie natural Jnstorian. 

Tjri: miflslon loft llongooii on the 1st September, jind rent lied HensilulA 
on the ath. Hero we were received v»th much jiulitc attention by the future 
Vi<‘eroy of Pegu, who has the laiik of «i mingy i, oi counsellor, Uu* h’^hest 
cigo>ed by a subject. Ho was \cry bolu ituus, iiowever, to prevent tiur going 
further, intimating that he was him&elf ve-»ted with full power’s to treat wltli 
u« upon every' possible buhjcc t. 

He had no opportunity, however, of exercising his plenipotentiary^ powers 
upon the present oecasion, for tlie mission, disregarding his pretensions, on 
the atlcmoon of the lOth quitted Hen/ada, and on the afternoon of the Hlh, 
a few miles beyond Iiry.iiiaong, or laion/'ay, enterc'd the hillv region, which is 
the proper gi*ographical boundary of the Burinan race — all to the south beuig 
the Delta, oy of the Irauadi, and t ho true country of the Pe- 

guans or Talaina. 

‘‘ Pursuing our journey with lulls now pressing do« n to the river on Inith 
sides, and which struck us at the time aspctuliarly ])ktim*squeand beautiful, 
after passing through the long tiresome ehampain of the Delta of the Irowadi, 
we reached Promc on the evening ot the 16th. I'his is one of the largest 
towns in the Bunnan empire, and ap|ieared to be not less populous than l^n<« 
goon. Tlie inhabitants, since (he war, had retuined to their liomcs«tlie plocq 
was in a good measure reslond, anti although it had been long the head-quar* 
lets of the Britirii army, then* was now no re-action or persecutibn, AU this 
bore favourable testimonv ti' (he mwleration of the Myow5n, or governor, 
whom we found an extremely respectable man. 

“ Wc left Prome’tm the 17 th, and on tb*^ 20lh readied Patnagdi and Mel- 
loon, the scene of the conferences in December 1B25, whiejh led lo tjje first 
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tx^tjf whSdh ^ never ratified, or even transmitted for ratificatioii, ft t^reftcfi » 
of efiga^ment !fer which the Burmese received signal castigation oti the 
On the ^Ist ve left those places, and on the 2^d reached Een^gyetmg^ 
or the *’ Fetid Oil-brooks/— in other words, the Petrole\im WeUs^ fn^ af. 
temodn we visited the wells, and the remarkable and sterile country which 
surrounds them, abounding every where with fossil remains of one of the last 
great changes which the globe has undergone. 

“ On the 23d we left Renangyoiing, and in the course of the forenoon 
passed Senbegyoung, ftom which leads the best roftd from Aracan, and by 
which M^or Ross and a battalion of scijoys proceeded in tile month pf March 
last*. j 

On the niomiiig of the 24 th we reached Fugan, and start therefor that 
day, and part of the following, examining the curious antiquities of this place, 
the most remarkable in the Burman domiilions, and the extensive ruins of 
which, if such evidence were not too well known to be delusory, might lead 
to the supposition, that in former ages the Burmese were a people more powers 
ful and civilized than wc now find them. 

' ‘‘ On the 27 th wo passed the confluence of the Kyendween and the Irawadi. 
The prospect afforded by their junction is far from impifsing. Both rivets are 
here confined to a narrow bed, and the tongue of land which divides them is 
so low, and covered v^ith reeds, that it may easily be mistaken fiir an island, 
and consequently the smaller river to tie only a bianch of the larger. 

‘‘The prospect hitherto presented, in a route little less than 400 mfies, 
waa that of a country imperfectly cultivated and inhabited, and by far the 
greatest part of which was covered with a deep forest, or with tall reeils and 
grass, among which there was scarcely any evidence of culture or occupation. 
We were now, however, within 00 miles of the oajiital, and the scene began 
greatly to improve: the coiiulry bccRnie k*\el, the nearest ranges of Iiills to 
the east being at least 30 miles distant, and the Aracan mountains, to the 
west, not less than 00 in the nearest part, Ond 00 or 70 in tlie distant The 
villages and cultivation had increased coiisidcnihly ; but neither here nor any 
where else did we see evidence of a dense pojmlatiou or active industry* 

‘‘At two o’clock in the afternoon wc passed FancUbft, where tho treaty waa 
dictated to the Bunnans, and sailed within a stone’s thiow of the great tree 
where Sir A. Campbell’s tent was intched, and the conferences M^cre held. 

“ On the afternoon of the 20th n c leached Itapatong, a vill^ on the cast 
bgnk of the river: this was the spot at uhich the Burmese contempldted 
making theix last efiort, ha<l the British army not been arrested in its pro. 
gress by the treaty of Yaudabu. Here they were encamped, under tlie old 
chief Kaulcn Mengyi, the whole disposable force not exceeding 1000 men, 
and tbe greater number of these consisting, not of soldiers, but of the personal 
rctftinerB and menial servants of the chiefs. Two forcc^l marches would have 
I Sir A. Cain])bidl to Ava, on a good high rood, with nothing la resist 
i but the dispirited fugitives just mentioned. In the evening we reached 
Kyaktalon, twelve miles ftom Ava. A short way licforc coming to that place, 
a deputation, fheaded by a secretary of the I^too, met us, to compliment us 
on our arrival, and usher us into the capital 

On the morning of the 29th we left EyaLtalon. After wc had proceeded 
* See «a account of mis joamcr Jown vol. juuii. p. 14. 
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a few miles, an order from the court arriyed, requesting that we m^t 
whi^ we were^ as it was the intention to send down a deputation oi^i^spna 
of iBUperior rtmk to conduct us. The promised deputation, conslstixig of a 
woonduck and three saredaugyis*, accordingly came, and on the morning of ^ 
tha^$0th we arrived at tlie capital, anchoring about two miles below the 
opposite to the place appointed for our temporary residence. Thousands 
docked down to the bank of the river, out of curi(j(>ity to sec the steam-vesseL 
A similar curiosity was displayed every where else on our journey, nearly the 
whole population of towns and villages turning out to see her. 

“ On land) ig, we were received with ceremonious politeness by a Wungj i 
and Atwcnwun, the two highest classes of oiiicers under the Burmese govern- 
ment. These were the individuals who had nogociated and signed the treaty 
of VandabS. The politeness which dictated the selection of these two indivi«. 
d^als w'OB obvious* 

Our audientC; under various preUvls, was )mt ofl’lVom day to day, until 
tbeSlst of October. In the mean while we were treated with attention. The 
expences of the whole mis^ioa weie paid, and we were put under no other 
constraint than that’ of not iKjiiig permitted to enter the walls of the town, a 
liberty which would have been contrary to established etiquette. Meanwhile 
the negociation had commenced, and on the KUh, 14th, and ITith, we were 
present, by special invitation, at the annual display of boat races, which take 
place yearly, when the waters of the Irawudi bc^in to fall. The King and 
Que A, with the princes and nobility, woie all prewoit. The splendour of 
this pageant far exceeded our expectation, and w ouhl b<ivc made a figure in the 
Arabian Nights’ Eiiterlaliaiients, as ont of the good things got up by virtue 
of Aladdin’s Lamp. 

“ The peiiod chosen for oui puscntation was that of one oi the ttiinuaia^es- 
tivals, when the tributaries, princes, and nobihly, oiler pi ObtnU to his Majes- 
ty, and theix whes to the Queen. 

“ Boats were scut foi oui accomniodalioii, and about 10 o'clock in the fore- 
noon we reached the front of the paLicu An clepliant was rpj>rojinatcd to 
racn of the English gentlemen, and the procession moved on, until arriving at 
the Jliiig-dau, or hall of justice, whh h is lo the ^ast side of the* paiace, w here wc 
were dctaincHl for neaily three liouis (o alibi d us an oppoit unity of admiring 
the pomp and magnifiicnce of the Buimcse court, but, al)o\ e all, to alfird the 
court an ojipoplunity of dis]}la> ing it. 

At that place the whole coujt, with the exception of iiis Maj'esty, passed 
in revicuv before us, beginning with the oliiceis of Unrest rank, and ciuluig 
with the princes of the blood. The courtiers wcic lu their drosses of cere 
muuy, and each cliief w^as accompanied b} a numerous retinue, besides ele- 
phants and hoi ses. The retaineis ol Monzagyi, (he ’Queen’s brolher, the 
most powerfiil < hief about the coiut, could not have bexm fewer than 3<K). ^ 

“ Wc were at length summoned into the ro> al presence. The etiquette 
sjsted upon with Colonel S>mcs seemed not to have escaped tlie recoliecUpii ' 
of the Burman oiTicers, and they w^ould have us' to practise the same coemo- 
nics he had been necessitated to submit to; but times had cliangod. Tlicae 
ceremonies conristed in making repeated olieisanccs lo tho walls of the pahuc, 

* I'ditclpnlsoaetATies. 
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and in walking barefooted, or at least without ahoea, across the couH^^ard. 

All this we perdmptorlljr refused, although the officers who led the proa^cm 
ahftwed us a reiy good example, in prostrating themselves repeatedly, by 
throwing ihelr bodies upon the bare ground* ITpon reaching the*'1bcittom 
the stairs, leading to the hall of audience, we voluntarily took dBT our ai)MSi, 
passed through the long hall, aud seated ourselves lit front of the throne* His 
Majesty did not keep us long waiting. After a hymn had been chaunted by a. 
band of brahmins in white, he made his appearance, upon the openh^ of a fold- 
ing door behind the Uiroiie, and mounted the stops which led to the latter 
briskly. He was in his richest dress of state, wore a crown, and held in his 
band the tail of a Thibet cow, which is one of the Burmun regalia, and takes 
the place of a sceptre. 

' He was no sooner seated than licr Majefcty, who, whether on public or pri- 
vate occasions, is inseparable from him, presented herself in a dress equally 
rich with his, and more fantastic. Both had on a load of rich jewels. She 
seated herself on his ]\faje'*ty*s right hand. She was inunetliattdy followed 
by the Princess, their only cliild, a girl about five years ol' age* t'^pon the 
appearance of the King and Queen, tlie courtiers humbly prostrated them* 
selves. The English gentlemen made a how to each, tonrliing the fort^hcad 
with the right hand. The first thmg done was to read a list of certain ofler. 
ings made by the King to some temples of celebrity al the capital. The rea.. 
son for doing this was assigned. The temples in cpicstion were s,ud to con. 
tain relics of Guatanw, to be representatives of his divinity, and therefoi’o fit 
objects of worship. His IMqjosty having thus discharged hiw religious ohli.. 
gations, received, in his turn, the demotions and homage of the printob and 
chieft. 

The King did not address a word in person to the ofl'icers of the mission, 
but an atwenwoon, or privy-councillor, read a short Jibl of qiiesliom*, as if com- 
ing from the King. These, as far as I can lecolloct, were follows x — 

* Are the King and Queen of England, their sons and daughters, and all 
the nobility of the kingdom well ? 

“ ‘ Have the seasons been of late years jiiopHious in England ? 

^ ‘ How Jong have you been on ycair voyage from India to this plact* ?’ &c. 

Betel, tobacco, and pickled tea, were after this prekoited to the English 
gentlemen ; a mark of attention shen n to no one else. They afterwards re- 
ceived each a small ruby, a silk dress, and some lackered boxes. Thi& being 
over, and a few titles bestowed aud proclaimed thiougliout the hall, the King 
and Queen retired, llie courtiers jirostrating lhemselv<'s as when they entered. 
Their Majesties had sat in all about three- (piarters of an hour. The Burman 
coutt, upon the present occasion, up^ieared in all the pomp and splendour of 
which it is capabh‘, and the spectacle was certainly not a little imposing* The 
princes and nohilify were in then* court (lres.st's, of purjile velvet, with a pio. 
iUsIcm^Joeo and gold. The hall of audience is a gorgeous and elegant ajiart- 
inqjivsupportcd by ninety-six pillars, and the whole is oho blaxe of rich 
gwing. 

In going through the couTt*yai*d, the white elephant and some other roj^al 
^curiosities were s»heFU to us, and we stopped for a moment to see an exhibi- 
ttoa t>f tumblers^ buffoons, aud dancing girls. 
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^ All8r tha audienre, the of the istiisaion were occupied fhr* sere- 

ral i|4iccefi|8iv'e days in puj^ing visits to the heir apiiareot, the Prince of SmS* 
wa^ the Dowajifer Queen, and the Queen|s brother. By all these persoxt* 
ages they ifere received with marked politeness and attention. The ladies 
presented themselves on these occasions as well as the men* There was no^ 
reserve in respect to the fair sex. 

, ^ The negotiation was then renewed, and on the 23d of November, besides 
settling some points respecting frontiers, a siiort treaty of commerce of four 
articles was concludefl. 

The mistdou continued at the Burman capital in all about two months and 
a half, and quitted it on the 1 2th of December, atlci being honoured with two 
audiences of his Majesty; the one on occasion of catching a wild elephant, 
and the other on that of weaning a young one, favourite diversions of the 
K^ng. On the occasions in ijuestion, his IVIajcsty threw off all reserve, and 
(Hmversed fieoly and familiarly with our countrymen. On the day of depar- 
ture, present** were sent for the governor-gene ral, and each of the English 
gentlemen received a title of nobility. 

The Irawadi, which, swollen b> the periodical i*ains, was deep and broad 
in coming up, was found in descending to have fallen from twenty to thirty 
feet ; and the navigation consequently proved extremely intricate and tedi- 
ous* The bit am-vchscl was in all aground fifteen da) s, and frequently ran 
the nsk of being totally lost The voyage to Itaiigoon occupied thirty-five 
days,wvhich, in a small boat suited for the nver, ought to liave been performed 
in ten* At Pugan, about eight) nnlcs bedow Ava, the mission w'bs for the first 
time informed of the insurrection of the Talains, At Tlenzada and Donalicw 
the inhabitants wt*re seen fl)ing fiom the seat of insurrection. The insur- 
gi^nts were first seen at Pauling This place, where the river is not alfbvo 
sixty yards broad, w’as strongl) stockaded in three places, and the Talaiiis 
were seen standing to then anus. Tiie sleiiin-\c^scl enme-to for a few mo- 
ments to request a saiejmssage for the baggage and boats which were behind, 
and for tlie boats of some merchants which accompanied them, amounting m 
all to about twenty-tWo. Boats put oil' immediately, and the Talains came 
on board without the least hesitation. They wjre full of friendly jirofessions, 
and requested only oui neutrality. Our visitors saluted U4 in the manner of 
English sepoys, standing up. This, ihe> said, was the positive order of his 
Talain Majesty, who declared he would permit no one henceforth to erotic h 
in his presence, or that of an) other chief. They also boasted that they treat- 
ed their prisoners after the English fa*-lnon, that is to sa), disarmed them and 
sot them at liberty. Without ollering them any personal violence. Thi*) 
claimed the greater merit for this, on account of the conduct observed by tlie 
Burmans towards them, who, they alleged, jmt all th^ir prisoners to death, 
or, as they expressed it, ‘ divided them into thrc'c- parts.’ 

On the morning of Uie 1 7th the mission reached Rangoon. The Burman 
flag was seen dying on one side of the river, and the* Talain on the other, not 
600 yards asunder. The town of Rangoon wa*' invested on all sides by the 
Talains, and the suburbs had been burnt to th<^ ground* We had^axdly been 
at anchoi half an hour, and weie engaged in reading our lectors and news, 
papers, when the garrison made a sortie, and an action took place^ reckoned 
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the most ooosiderable since the c 9 mmcnoemeni of the insunection. On both 
shies it was paltry and contemptible to the last deg^nSe* The TaUdns^ in pne 
placO} caught sleeping or cooking) fled to their boats, and were sooh seen cross- 

the river in great numbers. At another post, between the tdwn and the 
great pagoda, they were more vigilant, and easily repulsed a feeble and cow- 
ardly attack made by the Burman$« 

On the 23d the mission left Ilangoon, and in less than foUt and twenty 
huurs reached the new settlement of Amherst, in the harbour of which w6 
found lying the Coiniuny’s ships, /nvc'sliffator and Temafe^ and a large deet of 
gun-boats* To those in a few days were added the large merchant ships 
month, Fdicita^y and Bombay Merchant, with two trading brigs afld some 
schooners* This mos a turious spectacle, in a harbour which was not known 
to exist ten months ago. The settlement contains from 1,(100 to 1,700 inha- 
bitants. Maulemh;^ eng, the military cantonment, twenty -seven miles fhrther 
up the ruer, contains twice this number, chiefly camp followers. Neither of 
them had a single Inluliitaut a few months back, but, on the conirar}^, were 
covered with a thick forest. This fine country already produces some of the 
necessaries and comforts of European life, in a degree whith, under all circuin. 
stances, is remarkable. Fowls are to be had in abundance for five rupees per 
dozen; a milch buinUo and calf for fifieen in]>ees : fibh is in abundance, and 
of excellent quality : the best kinds are the lalcop, the large mullet, and th^ 
mangoe-fibh. It is curious that this Last is found in plenty, both in the rivers 
of Uangoon and of Marttban, with roes, for nine months of the year, or'-from 
Bei'ember to August inclusive ; whereas in the Hooghl> , three months is the 
utmost limit of their season. 

On the 26th, the mission proceeded to Maulerabyeng, and on the 28th 
ascended the Ataraa livcr in the steam-vessel. This stream, which is deep 
and free from danger, might be navigated for fifl> miles up by vessels of 360 
to 400 tons burthen. It leads to teak foicsts, distant about seventy -five 
miles, inexhaustible in quantity, and of the largest scantling. 

On the 8th of February, the ship Itwnbay Merchant having boon takem u]» 
for the accommodation of the mission, the members embaiked that evening, 
and on the following morning s.(Ucd for Calcutta. 

The following is a very brief sketch of what has been observed b^ the 
mission in the department or siience of statistics. In the departments of mi- 
neralogy and geology, it is to be regretted, that no scientific observer acconi- 
|ianied the mission. Our part^, however, were assiduous collectors, and the 
collection brought back is so extensive, that it would aflfbrd men of science a 
very tolerable notion of the mineralogical and geological constitution of the 
couqliries which weie visited. From between tbe lulitudo of 15* and 10% to 
bi^een that of 18‘ and 10°, is a low alluvial country, forming the dettouche^ 

I wrU of the IrawaiU river. Heie not a mountain or a stone is to be found, ex- 
ept in a very fbw jilaces, such as Ilangoon and Syriain, where a little cellular 
clay iron-ore presents itself in low hills. In about lat. 18* 30' we quit the 
Delta of the Ira wadi, the native country of the Talain race, and enter at imee 
into a hilly yegion, which extends almost all the way to Ava, or to about the 
hit. of 21® W. The Irawadi, in all this course, is skirted by lulls of from 
about 300 to 000 feet high. The lowest portion of these is composed of 
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oakareous isandt^tonc, oelluli^ clay iron-ore, with beds of Mad and 
clay ; and tha highest of blue mountain limestone^ The lowest portipUS are 
alluvial, and highly interesting to the geologist. The gentlemen pf the mis-> 
slon disrovdved in these abundance of sca-shells, with fossil wood and bonas« 
Among the latter are the bones of the fossil elephant, or mammoth, fossil rhi* 
nocovos, various ruminant animals, alligators, and tortoises* An immense 
collection of those has b^en brought rmmd for tbi* government. Some of the 
bones are of grPat slsso, and all completely petriSed. There are among them 
the teeth, and such other portioriM of the skeleton as will enable the expe- 
rienced natunolisl to determine the genera and species to which they be- 
longed. These were obtained close to the celebrated petroleum wells. Prom 
their ftrent induration, and luiving l)ecn little rolled, they are, generally, in a 
very iierfect state. The bones, as well as the fo‘‘sil.wood, are found superfi- 
cially in graveL the same situation in which similar diluviaii or antediluvian 
remains have been found in other quarUTs of the globe. 

“ The ranges of mountains to Ihe E. and N. of Ava, as Ihr as twenty miles, 
and tho'«e close to the city, on the western bank of the nver, an* all of mar- 
bJ?. and this of riirieties. The white statuary marble, some of which 
very beautiful, is brought lbrt> miles dtiwn the river, from a mountain on its 
eastern bank. 

“ The great ranges of inouiiUlns, dividing the Ilurnian cloniiuions from 
Arroeun oil one side, and Siam on another, are rtasonably supposed to be pri- 
inillw. In the last direction, the loots of the-e seem to extend to Uie new 
settlement of Amherst, where we find gnuiiie, quartz, and mica slate. Some 
continuoui low ranges, in the Afartaban district, are composed entirely of 
quartz rock. Blue mountain lime‘‘toiio is a frequent formation in the same 
district, from which lime of much purity is maun fact urod. Detached rpcA Of 
this substance are scattered over the plaiiu.. These rise abruptly and perpen- 
dicularly to the height of from HOG lo 500 feet, and hi one place to 1,500. 
They contain some spaeious taves, which have been converted into jilaces of 
worship. One of these rocks is .sp rcTnarkable, lliiit it deserves paTtieular men- 
tion. Its perpendicular wall confines the Ataraii for several hundred yards 
on its right bank. About its nplddle it is penetrated by a branch of the river, 
which flows quite through it by a iiiagiiificeiit arch. This is a highly ph’tu- 
resque object. 

Neither the proper Bui man nor TaLiin country appears lo bo rich in metallic 
ores, with the cxc<*ption of tbosi* of iiou, tin, and antimony. The principal 
consumption oi’ the country in iron is .supplied from the great mountain of 
Boupa, on the eastern sldt of the IrawMdi, and near the latitude of 21". Lao, 
the country of the Shans, as it is denominated by the Bumians, is on the 
contrary, extremely prolific in metals. The «ngular pission of the Burmans 
for the study of alchcmj, has brought collections of the ores of Lao into the 
market of Ava, and tins circumstance enabled the gentlemen to make collec- 
tions of them. The ores thus oblainod consisted of tliose of iron, silver, lead, 
copper, and antimony. The Shans possess the art of smelting all those^ and 
bring them in their metallic sLaio into the market of Ava. T^e s^ver ores in 
the Bumion dominions are, however, ivrought lo the greatest advantage by 
^ the Chinese. The mines exist about tw'elve days* journey to the N£. of Ba- 
moo, towards the Chinese frontier. • 
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,The celebrated sapphire and ruhj mines which have alwajfs afFordad, and 
still continue to atford, the finest gems of this* description in the world^are 
abotre five days' journey fi^om Ava^ in a direction ESKi^ and at two phu^ 
called Mo-gaot and KjaUpyan. The difTerent varieties of sapphire, both i» 
their crystallized and rough state, and the matrix, or rather gi^vel, in whU4i 
they are found, were seen, examined, and collections made. In these mines 
are found the following gems or stones : the refl sapphire or oriental ruby, ibe 
oriental sapphiie, the while, the yellow, the green, the opalescent, the ame* 
tbyst and girasol sapphires, the spinel ruby, 'and the common oorundtun, or 
adamantine spar, in large quantities. « 

^ The oi^Iental ruby, perfect iu regard to water, colour, anJ freedom firom 
dawi>, is scarce and highi-priced even at Ava. The blue sajiphirse is more com- 
mon, and cheaper ; one specimen exhibited to us weighed 951 carats, but It 
was not ])erfcvt. The red sapphire never approached this magnitude. The 
other varieties ore all lare. and not much esteemed by the Burmans, with the 
exception of the girasol sapphire, of which we saw two or three very fine s|te- 
vimen ««5 and the green sapphire or oriental emerald, uhich is very rare. The 
king makes rlaim to cvcr> ruby or sapphire lieyond lOO’ticals value; bul the 
claim ib one not ea-»\ to enforce. The miners, to avoid tliib sage law, break 
the stoneb when they find them, so that each iragnient may not CKceed tlie 
prescribed value. Ilis Majesty last year got but one large ruby 5 this weighed 
about 140 grains avoirdupois, and wa^ coiisidcrcTl a remarkable stpne. Sap- 
phires and rubies form a considerable article of the exports of the Chinese., 
who are the cleverest peqde in the woild in evading the absurd fiscal laws 
made by themselves and others. The use they put them to is that of dcco- 
latiiig the caps of their mandarins, or nobility. Piecious seriw'utine is another 
product of the Burnun empire, which the Chinese export to a larger value. 

“ The gentlemen of the mission examined larefully the celebrated Petro- 
leum Wells, near which the}*^ remained tbi eiglit days, owing to the accident 
of the steam-vessel taking tlie ground in their vicinity. Some (*f the wells aie 
from 37 to .*13 fathoms in depth, and aie said to yiild at an average daily from 
130 to 185 gallons of the earth oil. The wells .ire scattereil over an area of 
about sixteen square miles. The wells aie private pjoperty, the owners pay* 
ing a tax of five fier cent, of the produce to tlie stale. 

“ Tills commodity is almost uinversally used by Uie Bui mans ab lamp-oil. 
Its price on Ibe spot does not, on an average, exceed from 5d.,to 74d.per cwt. 
The other usefiil mineral 01 saline productions of the Burmau empire ore cod, 
saltpetre, so<la, and culinaiy salt. One of the lakes affording the latter, which 
is within six or seven miles of the cajdtal, was examined by the gentlemen of 
the mission. 

The 8ucces> of t'he mission has been the completest in the department of 
botany. This will readily occur to readert* when they rf'coUect the talent, 
aed, industry, and skill of the gentleman at the head of this branch of , in- 
quiry. Dr Wallich has been left bchmd at Amherst, to complete his inquiry 
into the resources of the valuable forests of that and the neighbouring dis- 
tricts. T^ptll this be effected, the full extent of ius successful leseatches can- 
not be known. The nipber of species collected by him atnoiuitcd, when the 
iildision left him at Amherst, to about 18^000, of which 500 and upwards aro^ 
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x^w urdeocnbed. Among these lest may be mentioned aewi epedes of 
two ejKKrios of walnuts, a vose, three willows, a ra*>pbeirr 7 , aAd apesrs 
sevenal plants discovered by him are so remarkable, as to constitute tbetn«* 
selves new genera* Among the latter m^y be mentioned one which has been 
called Amherstia^ in compliment to the Lady Amherst This constitutes, pro- 
bably, the most beautiful and noble plant of the Indian Flora. Two trees 
it only are known to exist, and ibese are found in the gardens of a monastery 
on the banks of the Salwen. The number of specimens brought to Calcutta 
amount to little less than 10,000, among which arc many beautiful lire plants 
for the Bolankal Garden, chiefly of tlie orchidcous, scitainineous, and lilia- 
ceous ihmilics.* Lr Wallich, when at Ava, obtained permission of the Bur- 
mese government to prosecute his botanical researches on the mountains 
about twenty miles from Ava. In these which are from 3000 to 4000 feet 
hl^h, he spent eight days, and brought from tlmm home c'f the tiuest parts of 
his collection. Thc&c moiintaiiis contain everal plants which ore common to 
them with the Himalaya chain, but the greater part of theii Flmi is rare and 
curious. I’ho botany of the new provinces to tlic south is considered to be 
highly novel anti inldrostiug, (ombining, in a great degree, the characters of 
the Floraa of continental Imlia and the !Mala)an couuirics. 

In economical botany a good deal has been elfccted. The tree producing 
the celebrated vajuish has ]>ecn discovered and described, and the process of 
extracting and using the varnish ol)seived. The dilTerent mimosas producing 
catechu have also been deterininod, and the processes for extracting tlie drug 
observed* The localities of tlie dilfcrent teak forests throughout the Burman 
empire, os well as the quality and ])rice of the timber, liave been ascertained. 
The valuable forests of this tree, dist'overed in oiir recent cessions, were upon 
the point of being minutely explored by Dr Wallich. Tdeut. Scotland, under 
the instructions of Sir A. Campbell, had, ju< before the arrival of* the miaNion 
jil Amherst, uuide a journey l^y hiiul to the Siainchc tronlier, in the course of 
which ho passed through two tenk forests, towards tlie source ol‘ the Ataran 
river. The largest of these was five miles in breadtii, and scarcely contained 
any other Iree than teak, many of which mea«5ured from eighteen to nineteen 
feet in circiunforence. 

“ One of the <wks alieac'y mentioned, and which grows to a large size, la 
foumi m great abundance, close to the new settlement of Amherst \ and should 
It prove a valuable' timber, winch is most probalde, it may he obtained with 
every fadlity- A fine dur.ible timbci\ called by the Biinnans thmgan^ and 
which they place next to the leak, or almost on an equality with it, is fimnd 
every where throughout the new provmcos. Dr Walhch has aacertaine<l this 
to be the llajica odonUa of lloxburgh. Another valuable timber, tlie uses of 
which arc well known in our Indian arsenals and titJiber ^ardnS, the soondree, 
Iferietera robtmia^ is found largely in the maritime jiarts of the Martaban dis- 
trict, and of a t-ize much exceeding what is brought from the Sunderbutida of 
the Ganges. Of these woods, and many others in use amongst the natives, 
although as yet unknown to us, specimens wiU bi* brought to Bengal by J>r 
Wallich, for the purjJoso of subjecting their qualities to rigid expeijment 

In the department of zoology, if we except the fossil bones already de- 
^scribed, the inquiries of the gentlemen of the mission have not been so sue- 
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cessfuL The features of the animal kingdom^ indeed, differ much lees £rem 
those of Hindostan than the vegetable* Still there is, no doubt, much 
fiH!' discovery, when the countries are leisurely explored by experienced natu- 
ralists. In the Martaban provinces, the forests of which teem ^ith the ele- 
phant, the rhinoceros, the wild baffaloo, ox, and deer, a new species of the 
hitter is believed to exist. In the, upper provinces a species of mole-rat is very 
frequent, and thought to be an undescribed animal. Some of the officers of 
our army imagined that they had ascertained the existence of the jackalland 
fox in the upper provinces of the Burman empire, but this seems to he a mis- 
take. It is a singular fact, that neither thcbo aiiimaK nor the wi^lft hyena, nor 
any other of the genus cams is found there, with the exception of one animal, 
whvh is yet iindescribed, and the howl of It was that was misti^cu for 
that of the jat kali. The feline tribe, especially the larger species, are but 
rare in the upper provincca of the Bunnun cm}nro, but loo frequent in tho 
lower. I'he night hcfoie we left Maukinihycng, a tiger was shot in the heait 
of the cantonment, by a party of officers who la> in wait lor him. 
three of the smaller species of this famil}^ found in Martaban and l?lgu, are 
thought to be as yet unknowni to naturalisto. In JMartdhan, two new* spmes 
of pheasant have been found, of ivhich living specimens have been sent to Cal- 
cutta. The celebrated elephant inuht not he forgotten. At Ava there is but 
one Albino elephant; this, a male of about twenty-fivi^ ^ears of age, wasre- 
peatedh seen and examinod by the gentlemen ot the mission; and hib Ma- 
jesty has made a present to the Ouvenior-Cleueial of a dialling oi the«niina] 
in Its state caparison, which is no had spethnen of Bmmau art. 

As connected witli this (Ujjartmeiit, may be nicntloucd tlie existence at 
Ava of a man coverr^d from head to foot with hair, whoao history is not less 
remarkable than that of the celebrated porcupine man, who exiiWd so much 
curiosity in England, and other parMol Eiuojie, near a i out ary ago. Tlie hair 
on the face of this singular being, the oars included, is shaggy, and about 
eight indies long. On the breast and shoulders it is fiom foui to live. It is 
singular that the teeth of this inrlividual are defective in number, the molaros, 
or grinders, liciug entirely wanting. This person is a native of the Shan coun- 
try or l^ao, and from the banks of the upper jiortiun of tlu^ Salucn or Marta- 
ban river: he was jiresenied to tJie King of Ava, as a curiosity, by the prince 
of that country. At Ava he married a pretty Burmese woman, by whom he 
has two daughters ; the eldest resembles her mother, the youngest is eovere*! 
with hair like her father, only that it is white or fair, whereas his is now brown 
nr black, hav ing, liowev or, been fair w hen a tbild, like that of the infant. With 
the exception^ mentioned, both the lather and his child arc iierfectly well- 
formed, and indeed, for the Bin man race, rather handsome. The whole 
family were sent by* the King to the residence of the mission, where drawings 
a^lescriptions of them were taken. Albinos occur, now and then, among 
^^murrnese, as among other rac'cs of men. Wc saw two examples ; one of 
^rSse, a young man of twenty, was born of Burmese parents. They were 
ariiamed of him, and considering him little better than a European, they made 
, him over /o the Portuguese cleigyman. The reverend fathei-, in due course, 
made him a Christian. 

With respect to the literature and language of the Bunnans, the mission* 
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WM phceif in many respects, under very fevourable auspices. One pf the 
sn^hers of it, Dr Jud&n, had acquired a knowledge of both tSr exeeedmg 
what any other European had ever done before him. Vocabularies have been 
collected some of the numerous dialects spoken within the Burman domi- 
nions, and which, in all, are not fewer than eighteen in number. Of the books 
which have been brought tVom Ava hy the mission, may be mentioned a coU 
JeCtion sent by the King to the Govemor<.GcneraI ; among other works which 
this collection contains, is a Pali dictionary and grammar, with Burman trans- 
lations, and some histories of Gautama, or Budd'ha, highly esteemed by the 
Burmans. • 

Burman history, such as it is, has been investigated with some success, and 
chronological tables of its principal events, true or alleged, been procured. 
Those tables go as far back as 5 13 B.(k The first iionarchs are said to have 
rome from India, that is, from Magadha or Bahat, and to have iixed the seat 
of Uieir government at Promo, where *t continued for 3h(i years. Traces of 
* the walls of the ancient capital arc Mill to be seen a few miles distant from the 
modern town. The s*at of go\ ^Tninent w^as afterwards transferred to Pugan, 
in the* year orC’hris't 107, where it continued for more than twelve centuries. 
Jlencc the womlerful e\tont of the rninsot that capital, lii 1322 the seat of 
government was tranbft'rred to S^kaing, and in 136*4 to Ava, when it conti* 
nueJ for 309 years, or until the capture of the place by the l^alains. Alompra, 
or Alaoiig-Bura (one that expet ts to bo a Budd’lia), made his native town, 
Moiftaba (Motsobo) the capital of the empire iii 1752. His descendants, by 
a siUy and ‘‘Uperslilioiis capr’ce, h.ive lieen ^lufting the capital ever since. 
One of his sons removed it to Sakoing, another to Ava, another to Amerapura, 
and his present Majesty to A\a again, in 1822. Each of these baibarjus 
changes was nearly ctpnvalent to the tlestruclion of a whole city. Prom the 
foundation of the monarchy to the present time, there have reigned 128 
kings, wdiich givc*» an average* of something more than sevtuiteeu years to a 
ici^m. 

“■ Of relics ol anli»piitv far mole have been thscovtrort than might have been 
expected to exist from previous catc<»uJiis. The most lematkable arc to be seen 
at Pugan, Sakaing, Sanku, and Angl-e-ywii. '1 he mission had an opportunity 
of examining those of the two tirst, wiiich consist of temples and inscriptions. 
The most remakable by far are the ruins cd* Viigan, wlin h extend for twelve 
mill's along tlie eaMein bank of the Irawadi, aud to a depth of five or six. 
Many of the temples are still entire, and exhibit a styleofarcliitocturc, anda 
supeiiority, both in buildim* and material**, which far excel the present efforts 
of the Burmans. J n one of the old temples at this place wc found, to our 
surprise, images in htone, of liramiiiical origin. These were figures of 
Visbtiu, Siva, and Ilanumaii. Near another temjde was discovered a small 
but neat and perleci insc riplion in the Deva Nagarx At Pugan we diac'overed 
not less than sixty inscriptions on bandstone; and including Sakaing and olhei‘ 
places, we found in all not iebs than 330. In one place alone, the great tem- 
ple of the Arracaii image, nc^ar Am^rrapura, the late king had collected iVom 
various parts of the country no less than 260 such monument#. A few of 
these are on fine white marble, hut the greatei number upon sandstone* Tii 
form, the stones resemble the tomb-stones ))laced at the head of graves in an 
jni-y — SKPTEMBEH 1827. a a 
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cliurcb*>aid Simit aic la the ruund Pali ch^actei, and othei<^ in tlic 
Butman , but the ^catu numboi in the loimei The} ull eonlaln dates, <md 
generaU}^ the name ul the reigning king, with referenus to some hibioiitai 
event , but the cliiti ob}ecl ib Lo comint nioratc the founding at some* temple oi 
inouastcr} TruiftliLions ol scitial ot these iiibLiiptions halt been diet ted, 
and good diawnij^ miU oi some oi the inobt di iking of the ancient temples 
Inioimalioii, in coiisnUrablc detail, has been obtainct) lesjEctmgthcconrliliuii 
of manut u tunng lud agriciiUu^ il industrir amongst the Buim in^, tJic stpU oi 
lauded tenures, the w igts of lalK»ui, the pi at of food, and tho mte of popu 
lation Barbaious as the liui mans must lu admitted to be, iii?toui]ianson 
with the Hindus, tlic ( liiiuse, the Ih isians and the Ai ibs, tjje^ lia\t^ still 
some idvanligcs Uci Uicst iiitioiis, tho inliiril icsiilt of ♦he frame of ^oiuIa 
among them Hi populition i ♦liinU scittcicd o\n an umiion e tiact ot 
fiiUtiul lounti}? , the most ferliU Iniub lie so dmiidmt thit evei} man nii}* 
have IS much to eultiv iti is he cho isis to ouuj)\ , lood is low pi iccd , liboiu 
highly row aided Ihcptojih lu eis\ in then eiiiunist tiut« jsiuasmcie 

food, ( loll ling, nul dwell lU (oueincd,andtl)eu i much equiiil) amoiv ^ 
them, for li theic lie some luh, lh< le ne nuie vii \ po »i, and theit isst net 
1\ am he^gal^ lliist iiilind ulxai tigcs ire i ii u tliineounteihil im 1 
by Liu ioibtssion ol igouiunuul 1 wl dtUspdu nd iio \ tlu o|j)Us 
won ol wJiuli, tlivpoic \ ol Us si l)j t s is lilt 11 lust picUelion Mo nan 

must h< u pu Slime I » K ii h II he i qinu we illh, it is it the pcid < 1 be 

lOtning a piL> Lo til hiipiesd^n ncnl S > a ti oi 1 it i I e wi I gelVnto 
trouble, lilt his pioi itv iiu t b ultin kiv w illo« i ! U] in liiib \ icpu > 

coniisc itioiis wl Kii I vt ui }} 11 I genii el ] i >s] nli in ibc lountii 

1 he popid ilio i mil u <l tl >> mn i c tin svinlojint Ku 
giiatlycxi^g iiUd Tlu iihililut i \ 1 i i iti i d it 15,000 000 u 

19,000,000, Old t til il ijOMOm 1 1 u \ > ». iistoudl to tiisi* t 

such m liters look u tlu i i t]^ Ion lu lid u Mu Jiiwili, iiom Ih 
sea to Ava, *1 touise of >00 mil ll ( » j nl I tlu 1 i ^^dom , he will tiuii 
Svt thit the ^ e lUi [ nun ( « i d w lli j i in t \ i fn t t, wUiioiii \ts 

ligc OJ pnsent oj f imei lUJi u, i \ lu w il he i iiMi tv 1 of tlu iitt i impio 
babilitv ol iuliv\oi it lit t slim it 

‘‘ Iht follow mg I el will m ^ il It i mti u ♦the tin 1 1 * ol popu! 
turn iml inimovt nei I linn un b i u u pitblu Hu thi v towns ol 
Ai 1 , ^niti ipui i iiulsikum witli tlu iistii iii std lo tlu'i»i,eouUin in 
IK lot Jtfiisijuu milts uidtoustitut l\ ii tlu b I nilt v ited iiid most 
populous pelt ion ot tlu nopiie It is i)e.iih cxtnijit fion ti\ition, being 
favoured tiiiou^h uui iit uid vsi ibl si cd uhage, it the exjunst of tho rest ot 
thoiouuhy It toiili/ns, utnrding lo the public ugisUr*' 50,000 homes, 
and cieh house is e ti nited to hut siveii inhibit snl'*, whitli Hikes tbeir t( 
Ul popuLition oiilv d 1 1,^00 Ava lUelf eert unly tloes not to itim ,00 0 in 
hibitant> ; uid in populition, wealth, industi}, and traclv, i i leath below th 
capital ol Siam 1 he olhei laige towns ot tlie Burman empiie, such as Ban- 
goon, P^oine,]\^n(habu, Moiiu}, Ac which an not above a do/cii in num- 
ber, do hot ahy of them contain aboi e 1 0,000 uihabitants Tlic population of 
liangoon was asccnrtamtd Yiy'an actual eeiibUb in our own time, and found to 
amount ^ly to between 8,000 and 9,000 It used formerly lo be estimated 
s high ff^OjOOO ^ 
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^xiQunf of a Vtw LaUtohaia^ and of Ntpniilits dhtUlatOHa^ 
mas* xoJinh hav( laU^y fionkt rid m ih( Royai Botanic Gar-- 
dcv^ Edhibm^h C'oinmiinicatod bv Dr Gr\ham 

1 (ilceolaiia pm pun a ^tpumbfi 1827 

C pmpitifa, heib^via, c ulibus pUiibus, citdis, loins ^tnosu- 

lUgo'is, liipidis, n(li( ilibu (iincatu s|nthiilitis, stuatis, posiitc iiUe- 
jfeinmjs I^tichlis, '»ubi(utis, < mlimis loiditis, dtcihsatia, suponuubu 
minoubtis intcfff iriinis, doiMtibis ttimniilibus, inultifloiis 

DiscMH'noN — S/fws, in ii» fiom tiK a lu lot t, luit, pubt (».nl fioo/ 

, liaxf^ ‘‘p tJ jl*«to Liuu it , voicwhif nditc, mill i dron^ inuklk ub, 
\cnicr1, A^nnklcd, w lb i ft w long, i ilUud bans on tbur sinfnto; stem* 
hfuts loiditi, bioid, iktu sifii », Diuit \\i ikl(d thin tht loot kavos, 
uppciii >1 ]iaii lit 11 h im >th nid tjuito nine tiimmul; 

• CffutiPi o\ ito, it tbt bis o* till iinnib jH.duJ Miiim i oils, slight U 
lu at, filib nn f •> L^nunl o tU, pnbcsccid (' i itliu small, 
of unifoim itddi^b-Mol l lolom, uppn bp piailv uiiU the si/l of Iko 
h\iii wbuh j <i)Moi\fiiHH () 

riu sLtd.M iMttiu ^ i Dll II be Id b hon Ml C nuksl ank , wlioLol- 
liitid t/iHii Oil tb t dilJei I bi b dot ol tl pi nt i ipnti tint of 

(alidintt (liymluMy 1 1 \t lebuh it h > ild 1 pined ind it soiiiisli 

iKiuiu til nu licitii lit ll il w ml it Mi Jtov d nohrii (rudiii 

J dmbmgh ni tbi I O" nmnt i Nmi t ‘ 127 

Ni pi ntlu (hstill 111 I la — M 

jS thsUdaimm i ude siiilnitK )<,o uoi iiti >s< i iibi aid nti filiis pat 
sis oldoJU ) I nil i (d ills itiiolti u >iiis 1 i ntibiis, siidus buh- 

iciii'uo*. , lu nil o] ] iiMiihi,}*!, iniuiK i in onnti si bsmiph 

i tbiij 

1)1 s< nil MOV »i 1 i i i I anil J i ui ’ i nd s nmi Jiof 

vv H)di i» M i\\ a is ibkl i i n i nnb vo n blinding /imh 

siiull, od pi i ’ diov h 1 1 t tl b i\ iniin oi Ibi in 'iboH n e 

lifUi 1 it,d Mill I abdP i 'I u i tt tid, 1 d ktt loiy, 
t \ 111 IM 1 1 lb i 111 0 III 1 h I 11 ^ tl t ' dont, ni nil Ihi V ait" 
bi ndh denniMit ml t bid u it » im ’ ' iilfsldoc^ pmo, 

ind dec imi 1 b IM \ i ) I 1 i ^ ' 1 d I i vi \ d s , t i tins ouiy 

obsiTiuh < 1 lul n t pi ul i i tl i k* \ ’I di\, ifti i wliuli 

s Mr I I lUi M n ill JM u I (iM lit iil\ pyalbl to tbt 
middle lib, iiid Tduidi ( I utli uni t 'll \viiis nuddlt iib '■liong, 
jiionnn nt b hind Imwm mt mu i nh f ii i I to 12 Ji thi v long, 
llilti iitd o'i it npjiei 1 t uid io*M liiti n tlu nndttl ,<nd)hn» the 
plinltothml) f oui tin ) on 1 mualnt Mi i n dandtuiiud domi 
iiiMi »*it It t nil i 11 »i.t t idnd i wid.t-nipi ' bthind 

wlui! I 11 ig, Me « 1 l*' 1 it in M bilf ol) ( ll 1 1\ tonn d iboit lhi"« 
tonti Kttd i Idlb ill n< nh \lnd i j 1 ii i b ibhcp'o with i 

loinidtn, itguii Iv n 1 1 n ti I viiintb Itd^ ill i loinid lid (0U» 

nttl I 1)1 its josl MM mirein • M ’ rbt t ]» ition of 1b oUapH" 
inoiilli, wbfcic Ion tin w d i ctl^t 1 Iht^iUdui is 111 I ..1 ii»» Ud 
rht onUi tdge of till-, bom i m uiolutt ifuj 7b< lid nso , ] nl bdpn* 
tins IS tied, mil nissc i\ithm Ibe id s f the lid, viliidi at that tiUif 
afo folded down Diiind 1 of tin lid liom buk totioif "»• “J mchp<t 
tiniiHvtisili it4i>2iimlus V\ pioin neiii 'indtuiMtlnb (between 
which, on d "lb 0 be ill con them nid the ed^M, tht lid, oUitnust" 

SOUK what lie puss.ed) ini on it upjHi ii?« te fiom tiv Ir"*! towards its 
anjlnnoi edge, and fjoni th poi it of thm union tthobn^v lsj)iO)Ctt- 
ed a Uiiall am 1-shaped s] t 1 mil alor^ tM bul of the piUlui a tiorvo, 
svhith betoirci k*s pionin nt low* ns ilu tstiiiiiitv ol the cinhwa- 
A.loiig the fiont ot Ihf latele r au tMopronnuiit nbs, cxtciidod fiOm 
the edges of the tf itt« lud suifatt i ^ the 1 ml ns tlu e ere moic^itnm 

A a g i- 
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uexit tlian the nerve on the back, and more or less completcljr flattea the 
I)ilch&r on its anterior suriUoe, 'which is the heel of the wed|;e in Us young 
ftUtc. IM at first closc'd, afterwards raised to about a right angle with 
the obli<j[ue opening of the ])itrbcT, and is never again closed. BSbre the 
opening of the Ud, rather more than a drachm of umpid fliud was formed 
withiu each of the largest pitchers on our specimen. This had a sub- 
acid tastes which increased alter the rising of the lid, when the fluid 
slowly evaporated. My fViend l)r Turner perceived it to emit, while 
boiling, an odour like baked a]>ples, from containing a trace of ve|^ table < 
matter, and he found it to yield minute crystals ot superoxaUto of pot- 
ash, on being slowly evaporated to dryness. The pitcher whose contents 
Dr Turner analysed was. a large one, it lia<l not opened, aljd the whole * 
fluid weighed only C(J grains. The tmpoi pari of the pitcher decays first; 
and the line at which this is obu'r\'e(l, is often quite delinrd. Our lar,^st 
pitchers measure 6’ j iiicbch from the highest pai t of the oblique mouth to 
the lowebt part of the curvature at their bajje; the greatest mcuinf’erence 
44 inches. Flonns diaviou^. Perfume ofiensive, resembling in kind,, 
though less in degree, tJiat of the tAhum 2 Jomjwnium, Hac^w solitary, 
opposite to a leaf near the extremity of the bnuich ; its extremity nod« 
ding, till the flower', expand in succesbion, when it is elongaleil, and be- 
comes erect. Pedumk round, about 2i feet long, of tvnich about 11 
in^bes at the base is without llowiTb; roiiml, i-J inch long, clus- 

tered irregularly, ami frequently billil sujipoi ting two flowers, having a 
sniall subulate braitea on the lower sid(' near the base, and sometimes 
the apj)earanco of an aborth c one opj)osite and nearcT th(‘ flower. Calyx 
4 -palled, spreading or hliglith divaricuted; scynuni'^ blunt, conaceous, 
concave, and containing honey, gn>en wutlnn wdien first opened, after- 
ward** red in the middle; tivo opposite segments slightly overlap the two 
others in the hud. Jndten numerous, lol lee ted into a tMjiitulani of* the 
top of a hollow cluh-sltaped pedicel, formed by the anitod filaments; 
pidkib on abundant yellow powdei. 'Hie muldli^ ub of the KmI, the cir- 
rhus, the ivliole outside of the pitcher when >ouiig, but its ribs chiefly 
when old; the peduncle, pechctl^ tveiy jiart of the calyx winch is ex- 
posed in the bud, and a narrow triangular space extending upwards fiom 
the axil of the leaf to the bud, which it iiu hides, are covered with a rusty 
imbesc ence ; evei y otliei jiart of the plant is Miiootli. I’lie w hole is green 
excc'pt the lower pa»t of the stem, which if* brown; but tlie leaves, at 
first darkest above, become \ellow 111 fading, ami there is a tendency in 
them, anil in almost ever} otlier part ot the plant, to become red, jiarti- 
cularly in the lid, and esjiecialJy its under side, whuh uniformly acquires 
a deep rent »*omcwhat luoillcvl colour, though at lirst it is quite greem. 

'Phis plant lb ceit a inly the .same species as the female siiecimen figured 
l’n»m the colKition ot ^Mes^rs Loddiges in liolanical i’ahiiiet, t. J017-, 
under Ibe name of AT. di Pallatumi^ and in Dot. Mag. 1. under the 
name of N. rhiiUtmijIumt. Tlic seeds from which they sniung were, I 
belli ve, introduce*! iroin <\»ylon at the same time. ’ What X/mnaeus 
meant by his A^ di siiifaiona^ docs not certainly ajipear, for he relers to 
the Cnnihanjira oi Ituinphius's Herbarium Amboiucuse, v. 0. t. 51). 11 2., 
and to the Pandmn Zvyfauka of BunnanrPs 'i'hesaurus ^Jeylauieus, 1. 17*, 
— .figures ol ])hinls which differ altogether from each other, as the first, at 
least, doc s from t^ie subject of the pj esiuit article. Tf any conclusion could 
he diawii from the* bad figiiies of Pluckeuetius and (Irimin, to which refe- 
rence is also made by Linnuais, 1 should believe that these also difiered 
from each other, and those quoted alungst with them, as they certainly 
do from the present sjiecu's. Our phinl differs foom the descrijition of 
Fhyllamphmr of lioureiro in the stem being branched, the leaves vein- 
less, and scattered, the inflorescence a lateral roc'eme, in which the pe- 
dicels ^are frequently bifid, suppoiting two flowers, and in the an- 
thers being more numerous. In Lourelro’s plant, the Stem Is de- 
scribed as simple, the leaves lineaio-veined.- and opposite, the Inflo- 
"•jescence a terminal, perfectly aimnlc spike. Our phutt, however, has 
mly produced two branches besides the loading i^oot ; and this ten- 
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4^cv my po«bibly have been given b.v its top having been injared so- 
iverai months ago. The unlverbality of the buds in the axfije^ of the 
leaves, however, mokes me behove in the branching being natuvab 
hi car the extremity of each of the three shoots, a raceme is produced. 
Our plant fiirther differs from Loureiro's descriptlou, in the lid never 
closing after it once opens ; but the power of aitemate opening and 
closing, even in his jdant, was probably imaginary, as his sUtemont of 
the pitdicrs receiving tlic night dews certainly is. The fluid whidi 
they contain is undoubtedly a secretion, but for what puq»ose does not 
appear. It is stated to have nearly filled oue-thiril of the pitcher in 
Messrs Lt»ddigeP phint; but with us it never much exceeded a drachm, 
even }n the largest pitchers, whose cajiacity was three oimces five 
drachms. The outline figure in Hot. Mag t. 2029. is very good; but 

* the detaclied pitcher is much too contracted in its upper half, and the lid 
is not nearly so flat as it always is alter it h is been fully opened. The 
site of the two large nerves is oc( apied by jirmiiincnt wings, and the base 
is bent exactly in the opposite direction from that which it takes in ihe 
outline figure, and in tlie spcciiiu i which 1 liavc ilcacribed. We have 
two plants which scarcely yet exceed the size of seedlings, in which these 
wings, strongly ciliated, arc present ; and, as m the detached pitcher, 
t. 2020. their pitchers arc so bent at tlio base that the cm 1ms passes be* 
tween {he wmgh. It is probable, therefore, that thc^e appearances are 
peculiar to jdaiits \^hich have not advanced to maturity. The 
youngest ])iUhtM* on the laige plant has tl»e same reJativL aituatiou to 
its cirrluis lluil tlie oldest has, and the same absence of m ings. In Itum- 
jihius'b figure, the jiositum of the piUliors is always, us in the detached 
pitchci of the Magazine. The imperfet t figure given by Ammannus of 

• imBandtmt Zunfalcnwiw in Misicll. Curios. Ami. jnim. decur. 2. t. Kb, 
seems to approach nearly to the piesenl species. 

The K. dushlhtfmw ofLinmeus is cpioted by l-amarck under NAutUca^ and, 
notwithstanding .<»ome ditfeicnceintbe iesmption, 1 believe thisyV". m- 
fheo) to be our sjiccies, though reference is made from it to IMukcnc^jus, 
Aixmiaiinus, Burmaim, and Kuiuphius, to the la^t indetd with doubt* 
Where a change of n«une has become necessar>, it is an evil which must 
he endured, Imt as no iiecessily appears to exist here, T retain that by 
which our plant was universally kiioA/ii, at ka^t in this country. 

Our specimen has been lonstantly kept in the stove, and now jinulucos a 
V'cry striking etlect, by supjioiting itself on the adjoining idaiits, and 
hanging from tlioiii its ]»itiheJs. it gives ofl' siakcrs, but not freely, a 
eircuinstjuuv remarked in the iliiiale plant liy Air Loddiges. Mr Mac- 
nab has succeeded in juopiigatiiig two plants in this way. 

Celestial Phciunncna j)om Octoffcr 1. 18f27 to Janmirt) 1. 1828, 
calculated Jbr the MerkVian of FAthduof^'h^ Mean Time. 
By Mr Gtoiicih Innks, Aberdeen. 

The titnos are in>.ened .utording to tlie Chil reckonmxt tlw day bnnnniii^ at raldmcht. 

.-The Conjum tioii*. of the Moon with <h« si, us are in Ittffht isan'twu* 
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On the Sd ofNoTenilMr^ there will be an Eclipae of the Moo% whiih vj|U 
hfipaifliyvx&iilei , 


The Eclipse begins, 

n. 11. 
Kov. 3. 13 

1 

0 

tf 

40.6 

Moon rises eclipsed, 

IS 

G 

40 

Middle, 

- . 1C 

38 

47.9 

Ecliptic opjiosition, 

1C 

44 

43.8 

End of the Fa lipse, 

18 

16 

34.6 


Pigits eclipsed, 10 dig. 30' 20".9, on the north pai t of the MoonS disk, oi 
from the south side oi the Eartlrs shadoi^. 


SCIENTIFIC INTELLIGENCE 

MKTKUBOLOm 

1. Squalls of Wind on the African S/iorch — It ih v oil known 
that on tho African shore \ielent wjualls of wind and rain are 
very often mot with by fjhips on the coast They arc almost 
always accompanied by the most vivid ekvtneal phenomena; 
and though jierhajis less dangCTous in their effects than fho 
thunder storms which occur in colder climates, exhibit appear- 
ances vastly more magnificent. The following jiarticular^ I 
have heard my father relate frequently eoncennng these '-quails ; 
and their connection with s<mie of the recent discoveries in elec- 
tricity will at once be perceived. The ap])roaeIi of tho sijuaJl is 
generally foreboded by the ajipcarance of jet black clouds over 
the land, moving in a direction towards the sea, at the same time 
that a gentle breeze lilows towards the shore. In these circum- 
stances, tho jireeautioris whuh my father usually adopted, was 
to take in immediately all sail, so as to leave tho ship under baie 
poles, and send the whole of the crew below devks. As the 
tornado approaches nearer, tho rain is observed to be gashing 
down ill torrents, and the lightning darting down from the 
clouds With such profusion as to resemble continued showers of 
electric inattm When, however, the squall comes within the 
distance of aWit half-a-milc from the slnp, these electric apjicar- 
ances altogether cease ; the rain only continues in the same man- 
ner. As the tornado is passing over the ship, a loud crackling 
noise IS di^iinclly heard among the rigging, occasioned by the 
electric matter streaming down the masts, whose points serve 
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to attract It ; and I think that I have been told^ that^ when 
this phenomenon take«« place at night, a glimmering of light is 
observed over every part of the rigging. But when the squall 
has removed to about half-a-mile beyond the ship, exactly the 
same appearances return by which the squall was characterised 
’ in coming off the shore, and before reaching the same distance 
from the ship. The lightning is again seen to be descending in 
continued sheets, and in such abundance as even to resemble 
the* torrents of rain themselves which accompany the squall. 
These squalls take place every day during a certain i5ca&on of 
•the year, called the Ilarmatan season The jet black clouds be- 
gin to appear moving from thi mountar s about nine in the 
morning, and reach the sea about two m the aiUrnoon. Ano- 
ther very, singular fact attending these tornadoes is, that 
after tliey have moved out eight or nine leagues to sea, when 
they become apparently expended, the lightning is seen to rise 
up from the sea The Moleiict of llu‘ wind, during iJie conti- 
nuance of the squall, is excessive. — 1) M Milncffradiu 
2. Htman Voice luard ai a gnat dtstan(e,--^T\\(* disimccai 
whicli the human voice is heard, has been long well known A le- 
markdble instance of this fact is mentioned by Captain Parry, 
ill a former Number of tins Journal, in which the human voice 
was heard at a distance of 1.2 English miles Dr Young^in 
his Lectures on Natural Philosophy, states, on the authority of 
Derham, that a man at (Jibrallar licaid the liuman voice at the 
distance of ten Englibh milc^. — Vouvg\ \ol h 

p. 2()6 

3. Mtfhufi oj iidtictng Baroindrhal Ohhcrvaiions io a 
standard jTcw/pera/ien.— Various tables have been jnibh&hcd by 
different authors for reducing barometrical observations to a 
standard temperature. Though great care seems to have been 
bestowed in drawing up some of these tables, it is singular how 
little discrimination has been employed in * selecting the dala^ 
from v\hicli they have been calculated Many retain the rate 
of expansion according to De Luc, neglecting the determ inationa 
of later exjierimcnlerb, and some of them have even made the 
relative expansion of mercury in glass tubes, tlie bays of jjlMir 
calculations, not reflecting that the diminution of siiecific g^ty^ 
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b; heal is absolute, aud noway aficcted by the nature of the 
containing tube. The expanmi deduced by the difibmit phw 
iosuphers who have examined it, is here given, omitting the r^ 
results of Sir G. Shuckburgh, as being rather tho far from the 
mean of the others. ' 

Expansion of Mercury 
from .12“ to 212 > Kolur. 
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•OOOlOOSii; may be calkcl one tt n-thousandtb, mtboiU 

the mo'll trifling error in pnictiee. 'I1ie barometric eohimn nuiy 
therefore be reduced to tin* standaid temiHTatureof 3*2 Fahitin- 
beit, by the folknving Mnijile uile, ^\bich will make a table im- 
necessary: U(fo)e iht /n sf thr(i Jigtiri s of the oho oeJ hoghiy 
plctci two u/f/hets^ vmliiplfj bif thi UmpoahtiC of the mcrcu^if^ 
\Vl ^ Loul suhtiiui 1h p}odf( f from tin i^bsenhd hiight E\- 
ample, biiromeler .‘>0fi97.» leuiperetuie of mncuix 7J* 


71 ._ ~ 0030 ) X 4 > 1'23 .md 


(k)m 

K'S 


rji) Kfc) lorieil heiglil 
When the tenipuatuivol tiicniLKin} i^KiArcrdi in 32 , die leni 
])cni1iUL IS k> b< subtidi led bom 32 . and tiiepioduc t ol llic whole 
is lo be adchd lo die ob>e*\ccl ^riius, lit the barometci 

Ik' as befou*, and the lem[K‘iaUiu L'i 

30 .598 

32 — 15 =r 17, = 00305 X 17 -- 052, and 
¥ 30.()^j 9 correct height 

J. FotkJo. 

i. Jiiroia hccn ht the datjtlmi at Cnnonmdh . — The morn- 
ing of Sunday the 9th September was rainy, with a light gale 
fnmi the north-east Before midday tlu* wind began to veer to 
thWest, and the clouds in the norlh-wcstcin horizon cleared 
a\vay : the blue sky in that q^uarter assumed the Ibrm of a seg- 



taait lsf a'^ veiy krgtj <iirde, mih a well dt^fined line, tfte ^iiiads' 
above ^utinuing dense, imd covering the rest of the heaVetts. - 
The ^centre of the azure arch gradually inclined more to the- : 
north, and reachSfed an elevation of nearly 20*. In a short tinje^ 
very thin fleecy clouds l)egan to rise from the horizon, withini^ 
Mhe blue arch; and, ihroiigh these, very faint perpendicular 
streaks of a soi't of milky light could be per^ieived shooting: the 
the eye boing thus guided, could likewise detect the same pale 
streaks passing over the intense azure arch ; but they Avcrc ex- 
tremely slight and evanescent. Between 9 and 10 in the even- 
ing of the same day, the aurora borealis was very brilliant : so 
flmt there is no reason to doubt that the azure arch in the morn- ! 


jug, and the pale light seen slu/Oting across it, were connected 
witli the same phenomenon. 

5, Aurora Bormlh.~Ox\ ilie 9Q[\\ of August last we observ- 
ed at Mihicgraden, in BcTwicksliii’e, Irora 11 until half past 12 
ffdock, a fine display of the polar lights. The centre of the arch 
appeared to bo nearly in the magnetic north, and its light as well 
as tliat of the beams was lirilliant. The evening was clear and 
calm ; but on the following morning the wind changed, and heavy 
rain, witlj a slrong gale of wiiul Micccech'd. On Sunday c'xm- 
ing, 9th instant (SeptcinfKa*), we iu)ii<‘ed at llosliu another dis- 
play of the polar iigfits. They were first visible about Hcfclhck 
v. 3 J:, aud continued until 12 at night. When first obst rved, they 
ap}>care(l in the Ibnn of a .Mjiglt* lunih|| )us arch, low in tlie atino- 
s)}here, (to the eye at limes apjx'anng’ almost to touch the surface 
of the earth), cMeuding from NVV. to SE., Avith acconjpanyiog 
flitting beams. After some tune, the po.«itI(m of the arch gra- 
dually changed, and at length became ne.sriy .Mationary, in a 
NE. and NNE., and SW. and SSW. rlirection, Ii gradually 
rose higher in the almosplierc, became double, its light grew 
more intense, the beam.-! more numerous, ami exhilnting their 
usual flitting motion. Towards 12 o'clock tte beams and arches 
became faint ; at length there remained but a fixint pale yol- . 
ir»wish light occupying the space, which, in its turn, at length 
disappeared. These lights, as is generally the ease, were a^m- 
panied with cirrus clouds. It is worthy of remark, tjiat trie rir- 
, rus cloud, when carefully observed, appears generally more or 
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less a^tatedj—a fact illustrative of its connection \nth |K)tar 
lights. It is even probable^ that the cim observed daring the 
day time are often ac^mpanied with polar lights^ whi^h, how- 
ever, ore invisible, owing to the stronger light <k the sun. This 
display of the polar lights, like that of the month of August, 
was followed by a change of wind, rain showers, and gales of 
wind. 

6. Meteor . — A very line meteor was seen at La^tonstone, 
about four miles north of Greenwich, on the 21&t of May last, 
at 10** 80*” p. M. When first seen, the meteor had tlie appear- 
ance of a small spark, moving slowly in an oblique direction 
across the western sky. When about half tlirough its course, the 
light suddenly and rapidly increased m splendour, assuming a 
very rich yellow hue, and omitting sparks from, the main body. 
After this appearanct* of ignition, it left a few feeble sparks, 
which continued to move in the sime right line a short space, 
and then disappeared. Jupiter shorn at a little distance above 
the meteor, but very far short of its brilliancy ; though simj[lar 
in its explosive appearance to a rocket, the meteor was at once 
to be distinguisbed from any projectile of that kind, by the re- 
markable straight direction of its course, from first to last, with- 
out the least appearance of the course which the attraction of 
gravitation to the earth would ha\c (K-casioned. The following 
observations were immediately taken resjiccting its course : Alti- 
tude of its first point of ap »carancc 28" ; altitude of its last point 
of extinction 10^ ; length of its course 28 ; bearing of its fiist 
point 54'" west from south ; bearing of the last point 37^ west 
from south ; the time occupied in traversing its course rather 
exceeded four seconds. The meridian of Greenwich "is scarcel) 
half a second west of tlie place of observation. The above me- 
morandum may be interesting to other observers, and serve as 
materials for calculation. 

7. Luminous C^i)ss hi the Heavens. — Luminous crosses, oc- 
carioned by peculiarities in iiitcrsc(*ting halos, are sometimes ob- 
served in tlic sky, particularly of arctic countries. Some pre- 
tended miraculous crosses wliicli have been seen in the air in mo- 
diern times^ are to be traced to atmospheric reflections. In the 
month of I’cbruary 1827, a shining cross, wo arc informed by 
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t)ie|>ublic journals, was observed in the tur at Poictierst towa^rds 
the close of a mission which was preadied there. Four thou- 
sand pei«ons, we are told, saw it; many considered it as idirA- 
culous^ but it was remarked by others, that, before the cpnclu- 
siou of the sermon, a cross was erected on the ground, and then 
it woB, and not till then, that the luminous cross appeared in 
the atmosphere. 

8. Polear Lights in Sibrria. — ^Baron Wrangel remarks, that, 
in Sjberia, when shooting stars ]V)ss across tlic sjtace occupied 
by polar lights, that fiery Ix'.'inis suddenly arise in the place 
.traversed by the shooting star. Further, that, when a polar 
beam rises high towards the m.ith, when the full moon is also 
high, it gradually forms n luininoiH circle .around the moon, at 
a distance i’rum.lier of fiutu SO’ to 30’ ; reniaias in this form for 

'I . • 

a short time, and then diSiijuieaTs. 

iivimouR vein 

U. Water <^'the Dead Sea — Fi^ c diflbrent analyses have been 
made of the famed water of the Dead Sea, the first by Macquer, 
liavoisicr, .and Le Sage, (Mem. de I'Acad. de Scienc. p. 1778) ; 
the second by Dr Marcet, (I’hil. Trans for 1807, p. 296) ; 
the third by Klaproth, (licit. 1) v. p. lO.^) ; the fourth by Gj.y 
Lussac, (Ann. do Chira. et Phybique, t. \i. p. 197) ; and the 
fifth by Heunbstadl, (Sebweigg. Joiim. bd. OJ, s. 153). A 
sixth analysis lias jiisi Ih'cii publishtMj'by f' Ct Gincljn, in the 
Memoirs of the IVn tenihcrg Society, 'ol. i. Gmelin’s investi. 
gallon is iiilcrcstiiig on .account of his having deteetcd'bromeas 
one of the con'titnonts of this w.tler The following is the re- 
sult of liis'ana lysis: chloriile of lime, 3.2141 ; chloiidi of mag- 
neMa, 11.7734; broniate of magnesia, O.t.193; chloride of soda, 
7.0777 ; ehloiide of potash, 1 .6738 ; chloride of alumina, 0.0896 ; 
chloride of manganese, 0.2117 ; muriate of ammonia. 0.0076; 
sulphate of lime, 0.0527~24.5398 ; water, 75.4602. 

10. Analysis of the Water of the Rivir of Saff'is in Siberia — 
The liver Sagis flows in the Kirgis Stepi>c, between the Lake 
Aral and tlic Caspian Sea, and contains so much saline mat- 
ter, that its water is not drinkable A portion of this water was 
examined by Dr Hess, at present in Ixkutsk, who found in 
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1000 pait) the follo\Mug ~Sulplmte of 6835 ^ sul- 
phate of Itme, 4.511 , miiuatc of maguesia, 3 911 ; and muiiote 
ofMxla, 70698=-R5 885 

11 Di Dauh(ny\ Cocnlai tiquestnig inJbMfiaimim u^md 
to Mineral WaiD — For many ytais past we ha\e uigcrl lb( 
unpoitance of atUiUion to the chemical and natuul hihtoiv of 
hot-spiing*- and mincial walei&, and we aie happy to find tin sub 
)tct taken up by oiiL so well <|vuhfied to di> it jusjitt .e otii 
friend Ui DanlKUY The following (opv of the p^inUd liuit 
lat will i\plun l)i Djubejiy\ wishes 

I 

“ Sir, Uciiif* ik inm^ ot iiivt ti itiii*, th jitojiHits oi luii oJ <in miii i il 
waters I injHji t to Ik know 1 1 H j i]t idtU, ItiUtlu Iibiit^ of > 
licitmfy mSjjiuition u jmin ^t’l) i in \oui n i lilun nool, ind ot siil mil tin, 
to \ou tor that pm pose tlu iol'owin^ pun s —I/, Vu )oii iw hl ol inv 
piiiips in >01 1 Cl uiiti v> n til the tihu ut, th licit d whuli cvuids tlu 
uuditim tempi Mtiiu 1 1 oin dim U 1 th t nipiiatuu i i such piin^s 

jfixed or \ milk •/ It > m Inow li ms d iiiwi i 1 d ft on oidm i> si i 
In h> lilt in 1 lulinilii tith i sin dili i I'uimcil Uh \i( > ni u 
piunlcdwitn ui\ to will h null i) \ iliiv. ii i 1 isi bin i iiihirt ii 
s huh, siJiin d n ]i ^ < ms i i il iM iUn >n tin ni n 1 tiin (i n 

Vh Do th [tin s I I 1 1 1 1 1 > m i tv inu (itdut ind d 

whit d( Si iij t ( 1 i i ti til (I tJilni i 1 lit stif turn tiom 

wiiuh Ih V iii’<i 7/f tt h I i ti i I II I \ I (It I in 111 sti u n d otlun 

ub^tmii with \hiht i i tl t i} n tlu i*t t u I i ti] i n 
tnnn I «/ Ni P i > in il 1 u 1 mth nt i ui mil 

oi uih pint 111 \ h } i ’ It 1 w t ♦! d Si qu u 

r 1)1 1 sit i pi'' * 1 t it ) I I t nil 1 n 1 1 ti till nil i i 1 w i 

Urs svhuli M i im> ^ s it n s n |( Il i 1 m ml 1 ill hi wi 

till obh^id I s 11 III 11 N t n i iiiiluh n n tnllvmlid 

md sl di 1 on th jit i I n ^ t i I U slim ipiii !I in \ lit 
iddi ssio 1 I 1 U 1 1 Mu St i t <) J 1 M I C II \wi I 

Dai hi w lb d ss n oi \ 1 i in ti'l i 1 — / i } if 1 /I '*7 

1 )IU 

12 Rnli to in /i^Voan/ ni i unmnni^ i ait \ (oniainnig Fo)tsti 
Animal Itimanib — IhoKssoi Auckland tnUs, that the best uilc 
tr> follow in piusuit of atUedilu\ian nmams in civeui'', is to se 
leilfP^ lowest part in wluh any diliniuiTi can lu\e accumii-^ 
Mtcd, and thcic dig thiouffh the stalngunlie loat, and ^etk foi 
the teeth and bones in the rmid and pebble*® that lie below lie 
also pioi>oscs 3 as a test foi distinguishing bonc&ol this aiiticjinty, 



toir property of adhemg to the tongue, if applied to thei¥>i^- 
ter thjfiy are dry, — a property apparently deriv(^ from^ the loi^ 
of animal golatme they have sustained, without the substitutipii . 
jof aiiy ittinerdRubstance, such as we find in the bones imbed- 
ded in tbe regular strata. This test extends, equally to the 
* bones of the osseous breccia of caverns and fissures, and to those 
in all superficial deposUes of diluvium, excejiling sndi as are too 
clayey toHiave admitted the percolation of water ; but the pro- 
perty of adhesion is rarely found in bones from recent alluvium, 
or from peat-bogs ; nor does it exist in human bones, wliich Dr 
JBiickland has examined from Roman graves in England, and 
Irom the Druidical tombs of the ancient liritons, iioj* in any of 
the human bones wliich he has discovered in the caves of Pair* 
knd and Wokey Hall. Dr Uucklaricl jnoposcs to apply this 
lost to the much disputed case ol‘ lunmin bones, said by Schlot- 
heiin to have been discovered in the cave of Ifostritz, in contact 
with those of tbe rhinoceros and other extinct animals. — Aitnah 
of l^iiloscyphy^ Augud 1827 . 

13. Ott Chahw of Eimtpcnn The third volume . 

of* the Recucil des Mcmolies dc la SociAe de (leograj)hle is in 
the press. It entirely consist » of (lie imporlanl work of M. 
Rruguioro, on tiu* (^lairss of the Kuropeaii Mountains, to which 
the Prize of the Society was awarded in 182f5. 

14. Death Frofemrr Brocrh}. — Professor llr(»cchi, sy) well 
known by liis numerous works on geology and conchology, and 
who was employed for five years in iravelling lliroiigli Africa, at 
the charge of the Paclia <4' Egypt, .as director of a company of 
Euro|)ean miners, died, just i5S lie was on the point of iVturn* 
iiig to liurope with the result t!lf his various rescarclies. 

15. Discovery of FoshU Mammalia in Auvergne. — Very inte- 
resting fossil bones liavc lately been discovered in iVuvergne, of 
wdiich figures and descriptions are at present in the progress of 
jiLiblication. The bones arc buried in a serios of sandy strata, 
alK)ut two metres thick, arising from the debris of primordial 
deposits, and cx)ntaTning some fragments of lava. These beds 
of sand are covered by a bed several hundred feet thick of vdl- * 
canic tufa, composed of fragments of pumice, and |!ontaining 
pieces of basalt, ami considerable blocks of lavas, resembling 
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those bf MonUDbre. This deport is interrupted by a bed of 
rolled pebbles } it forms the platform which crowns the moun* 
tain of Perrier, Under this deposit, which contains bones, there 
is a thick bed of pebbles of a large size, volcaiJH and primitive, 
of from three to four metres thick, which rests immediately up- 
on the limestone deposited in fresh water-lakes, the strata of* 
which contain, along with other remains of animals, a multitude 
of shells analogous to those wliich live, at the present day, in 
our marshes and brooks Tlie bones of this latter deppsit, 
which is the oldest lu the order of time, belong to genera which 
no longer exist on the earth, and to species of genera still exist-, 
Ing, but which arc themselves extinct. They belong to lophio- 
dons, anaplotheria, civets, species of the genus lagomys, fresh- 
water tortoises, crocodile*^, and serpents Aniong them are eggs 
perfectly preserved, and skeletons of birds. The more modern 
diposit contains bones of tapirs, ckphanfs, rhinoceroses, horses, 
hippopotami, mastodons, beavers* (logs, mice, of several large 
cats, tigers, panthers, and ilevcn or twelve diflercnt species of 
the deer kind. All these bones completely retain their ori^nal 
form, even their chemical nature has been little altered ; for they 
contain thirty-six parts of phosphate of lime, and seven of animal 
matter- 

16- Tincriffe rilioingStom — Tlie filtering stone of Tenc- 
ritf is one of tho^e modern cale^ireous formations desci il)cd by 
Dr Fitlon, in his interesting geological view in Captain King\ 
Voyage. \ on Iliicb, in his Geology of' the Canary Islands, de- 
scribes the filtering stone as daily forming on tlic sca-shore, by 
the agglutmat’mn of broken shells, and fiagraents of trachyte 
and basalt, by means of a calcareous sinter deposited from the 
comparatively hot sca-watcr of the tropical seas ; and most of the 
grains of the ruck thus formed have a calcareous crust, formed 
around a nucleus of trachyte, basalt, or fragments of shclN, and 
the whole much roseiubles oolite or roestone. lie adds, Since I 
witnessed the formation of the filtering stone, I do not deny that 
the oolite of the J ura limestone may have been formed by agi- 
[ 1 , in warm water, of fragments of shells ; and I doubt not 
iiat beds of oolite may, even now, be depositing in this way on 
coral banks of the tropical regions.’" In Captain Campbell’s 
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account of the Island of Ascension, published in a farmer num- 
ber of this Journal, a modern calcareous formation is mentioned, 
and rocks of tl^jyaainc description occur in Scotland, 

MIKLRALOO^ . 

' . IT. Hydrosilk iic, a m ic Minet id Spccirs . — Dr Kuh, in bis in- 
augural dibcourscj cntilled “ Do Ilydro^ilicite, nova fossilium 
specie, Boj*l in 185^(5, mi'orms us, that he louiul, in the serpentine of 
Friyikeabeigiu Siltsui, alonn with chr 3 M)})ras(',opal, and pimclite, 
a mineral v\liicli he names Il^drosiheilo. It is nhite, without 
^lustre, letU greasy, ivaushieeni, fia* turc even, soft, does not ud- 
lierc to the longue, .niiorjilious, and appeal s tube almost 
ly compos(‘d of j)ure silica and naler. 

ItS. (Inomt jn dilfutni Mini fids . — According toWalcliners 
exjierimcnis, dirouv oe<ui'> not only m the ddferenl varielies of 
olivine, luit also m s^\um 1 otliM mmerah, m winch magnesia is 
aeonstitiicnt part, a^mnumx ste«itiUs, aclynoHle, all serpentines, 
groeiMone, basalt, 

19 Fluoric and Muiiulii Ainh in Apuiili . — Gustave Rose 
finds thal apatite contains not o!il> muralic acid, but also ocTa- 
sioimlly «i eoii'iideraWe p( Uion of f!uon<' acid. 

VJO. (Ihn lolf-'f , a juil Mni'ud Spcih^s — Tins mineral, found 
by Meiige m hiber.a, o<Hurs imbedded in a (omponnd of coin- 
pact fi‘lspar md granular !mn tone, whicb somelimos eoiilaiii 
scales of tall ll^ udoiii is it.vaiider blue, whuh sometimes 
]»atisc into gi oen. 1 1 is 1 1 ansliiceiit on the ( dges, with a splintery 
fractuie, Mtreeus histic, a hardiits*' inlemiedinte between that of 
fluor^^par aiid.lVIspai, ami a s|X'cilic gravity of *^,721 Accord- 
ing to Dr Bergoimmii it contain-, the following conslitiieiit parts: 
Sihca50 583; Ahimma 27.C0f); Lime 10.206, Magnesia 3.733; 
Potasli ].2fi0; Natron 2 90(5, Oxide of Iron 0100* Manganese^ 

0 866, Loss 1 73ii - 99 1 13 The iron and manganese are not 
(sscniifil con^itiienl ixirts of glancolitc, a-.is'jJiewn by the range 
of colour exLendmg fioin bine to while. 'I'lu* magnesia appears to 
lie derived from the talc sc ales. Hence if silica, alumina, and lime 
with alkali, be considered as the constituent parts of glauco- 
litc, the following will be their proportions ; Silica 54.58; 
•Alumina 29.77 ; Alkali 4 57 ; Lime 1 1 .08 =:: 100.00,— 
drnf^a Anpalcn^ SL 2. 1827. 

.TUI.Y — SVPTKMBER 1827. 
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21. IlmcnUe is Axoiomms Iron the January 

Number of the Annals of Philosophy, M. Levy saysllmcniie is 
tlie axolomous iron-glance of Mohs ; more latj^ Gustave Rose 
lias come to the same conclusion. He finds tflaxotomous iron 
glance to be titaniferous, — afactwhich need not surprise us, when 
it is recollected that iron-glance and titaniferous iron-ore, have the ' 
same crystallisation. 

22. Apatite hi Setondary T nip ami Tiachytc. — Apatite oi 
phosphate of lime, in small crystals, occurs imbedded in the se- 
condary greensione of Syli4)iiry (Vaigs in this neighbourhood. 
It has dso been ibimd in the trachyte and hornblende of thg 
Eifel in Germany. 

’^8. Boradc Acid hi Atka, — Ginthn, m tiding the blowpipe 
test of Dr TiinuT, for ascenaining the prt'scMiee of iheboracicacid 
in minerals, lias detected it m the lepidolite of Ilozna and ITto, 
in the pinite of tlie Vallej of the Mulcl.i near IVnig in Saxony, 
and in mica of a graphic giamtc from SiIhhu. lie has also, in 
the moist way, found boiacic and in a siUer white miea from 
Fahlun. Tlie pioporlioii in lepidohu* eppoars about t 
cent. 

21 CinvidLamillar Heavy Spar, avcv Spede^. — Tins mi- 
neral, as it occurs m tlie l<Vcjberg mining district, according 
to Breithaupt, has a specific gravity of 4 02 — 129, whereas that 
of true hcaw spar is 4.80— 158 ; further, it is a compound of 
sulphate of barytes and sulphate of lime Ii decays more readily 
than straight lamellar Iumvj spar, owing to the anhydrous sul- 
phate of lime jiassing on exposuie into gyp«*iim. lie names 
it iultarcwis havy spai 

25. Fluork Add hi Fifspan — The genus felspar, according 
to Breithaupt, ctmtaliis at least -even well marked species, viz. 
petalile, penkliiie, orlhoklas, tetartme, oligoklas, Labrador, and 
inorllntc. All tjie species have been found to contain fluoric 
acid. 

1101 \NV 

26. Botany of the Dutch East India Possessions . — The cele- 
brated Dutch Naturalist, Dr Bliirae, has lately arrived in Europe, 
after a residence in Java of nine ycai's. He has brought with 
him an immense collection of objects of Natural History, and in- 
tends publishing an extensive work on the botany of the Dutch 
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East India Possessions. As precursory to this work^ he pu- 
t^Iished, at Batavia^ a yiew of the Vegetable Eingdom'hf Java^ in 
Fifteen J^arts. 

27. ComnuxtM Sugar existing in the form of* grains in the 
Jtomrs of Rhododendrm pmticum. — M. Jaeger discovered, in 

• ^pril 1895, on a plant of Rliododendron ponticiiin, which he kept 
in his room, and which Avas covered with flowers, grains of com- 
mon sugar, pure and of a Avhitc colour, on the inner surface of 
the flipper division of tlie corolla. I'lic quantity of grains dbl- 
lectcd from about 140 flowers amounted to 275 centigrammes. 
^The mean weight of each grain was two centigrammes. The 
•physical and chemical projierties of tliese giains approach so much 

to those of common sugar, that no essential difference could be 
ilelected between the two substances. 

98. On theXloilonjof the Ancients. — The synonymy of the 
vegetablea known to the ancients, is one of the most difficult 
points of science to establish, and is a continual subject of re- 
gret, especially when reference is made to vegetables, which 
have been extensively employed. M. Mongez lias therefore 
rendered a service to science, by clearing up this part of the his- 
tory of cotton, in a memoir lately published. I'wo very diffe- 
rent vegetables have been confounded under the name of cotton, 
the Bomhax and die Gossi/pkim or cotton tree. It is the 
former of these that Avas designated by Herodotus, as Avell as 
by Strabo, who rcJaics, that the Macedonians employed in Ba- 
bylonia, the down of the tree which bears wool to make hous- 
ings for horses. Theophrastus speaks of both. The substance 
Avhicli Virgil mentions as fabricated by the screSy is the cotton 
which came from Bactvia, called scrique. The Gossypiiim was 
only cultivated in Egyi>t after the time of the Ptolemies ; in the 
Western Morea, in the second century. Asia and Persia, among 
other countries, already posse.ssed very celebrated manufactures^ 
of cotton. It was used as a subsiilute ftv papyrus, and tlie 
parchment Avhich succeeded it, until it was itself replaced by 
paper made from flax and hemp. The aaoicI cotton evidently 
comes ivom glioUciiy by AAhicli the Arabians, avJio cultivated this 
vegetable before the commencement of our era, d^ignated it, 

• and from Cotionara (noAv Canora)y a country*on the , coast of 
Malabar, from AvhilSh the Arabians and Egyptians carried it in- 
to their respective countries. 
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29 . Brick 7Va.— The Mongols, and most of the Nomadic 
tribes of ifmddlc Asia, make use of this tea ; it serves them botli 
for food and drink. The Chinese carry on a great teade in 
it, but never drink it themselves. In the tea ''.manufactories, 
which are for the most part in the Chinese government of 
Fokien, the dry, dirty, and damaged leaves and stalks of the tea 
are thrown aside ;* they are then mixed with a glutinous sub- 
stance, pressed into moulds, and dried into ovens. These blocks 
are called by the Russians, on account of the shape, brick tea. 
The Mongols, the JBouriats, the inhahiiaiits of Siberia beyond 
Lake Baikal, and the Kalmucks, take a piece of this tea, pound ^ 
it in a mortar made on purpose, and throw the powder into a' 
casMron vessel, full of boiling water, which they .sufl*er to stand 
a long time upon the fire ; adding a little salt and milk, and 
sometimes mixing flour fried in oil. The tea, or broth, is known 
by the name' of Sat(airan. It is \ery nourishing. — TmlcouskYs 
Travch. 


80. Asiatic Elephant — (‘in u‘r says the Asiatic elephant is 
fifteen or sixteen feet high This appears to he a mistake ; ele- 
phants in India rarely, if ever, exceed eleven loot in height. 

31. Organi::ati(m of the Camclojyanh — At a meeting of the 
Academy of Sciences, Taris, 10th August, M. C. St Hilaire, 
demonstrated from the skull of a young giraffe, that the horns 
of this animal arc not simple excrescences of the frontal bone, 
as commonly supposed, but a superadded bone, which it is possi- 
ble at a particular period to separate. This circumstance is 
common to the cervi or deers, among wliich M. Geoftroy pro- 
poses to class this animal. 

32. Oil the Gossamer-7oeb . — paper was lately read before 
^the Linnean Society, entitled, ‘‘ Observations and Experiments 

made with a view to ascertain the means by which the Spiders 
that produce Gossamer effect their Aerial Excursions; by John 
Black wall/Esq. F.L. S. of Crumpsall Hall, near Manchester.’’ 
After noticing that, in the Jibscncc of accurate observation, 
the ascent of gossamer-spiders through the atmosphere had been 
conjecturally ascribed to several causes, such as the agency of 
winds, evaporation, electricity, or some peculiar physical powers 
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of the insects, or from their webs being lighter than, the air, 
•Mr Blackwall states, that the ascent of gossamer takes place 
only in serene bright weather, and is invariably preceded by 
gos^mer on the ground. He then details the phenomena of a 
remarkable ascent of gossamer, Octol)er 1, 1826, when, a little 
•before noon, the ground was everywhere covered with it, the 
day being calm and sunny. A vast quantity of the fine shining 
lines weic then seen in the act of ascending, and becoming at- 
tached to each other in various ways in their motion, and were 
evidently not formed in the air, but on the earth, and carried 
' up by the ascending current, caused by the rarefaction near the 
heated ground ; and when this laid ceased in the afternoon, they 
were perceived to tail. An a*, ount is added of two minute 
spiders llvat produce gossamer, and of their mode of spiirning; 
and parliculariy wlien, impelled by the desire of tnutrsing the 
air, they climb to the snuimits of various olijects, and thence 
emit the viscous threads in such a manner, as lhal it may be 
drj^wn out to a gi\at icriglh aiu! linencss by the ascending cur- 
rent, until, feeling tlicmsclves sufKeicntly acted iqxm by it, they 
quit hold ol* the objects on wliich they stood, and commcMce 
their flight- Some of tliese in.')ects, which were taken lor the 
purpose of olm‘rvatitm, wlmi exposed to a slight lurreui of^ir, 
always turned the thorax to the ipuirter from whenci* it came, 
and emitted a } portion of glutinous matter, \ihich was carried 
out in a line. 

33. Lliiitityof 'ih ixvo mnninul Spaii%s of the Orndhorytickus. 
—In a memoir printetl in the Annnirs dcs Science,^ NaturclUif 
for December ISSG, M. Geoflroy St Hilaire proves, I’rom facts 
observed by him in a immblT of iiidisidiials ol‘ ornilliorynchus, 
that the pretended sjiecific characters taken from the red or brown 
colour of the hair, or the relative si/e of the spur in the male, 
are of no value, the circumstances on which tliey are founded 
being irregular, and indicative merely of individual deferences. 

34. Glandular Appuralua^ hdiiy dituo'cered in Germany^ on 
the Abdomen of the Onuihorymhns. — AI. Gcolfroy St Hilaire, 
in a paper in tlie Aniudea dv\ Snenvc.s Nainnllcs^ December 
1826, denies that the gland discoven'd by Meckek and consi- 

^ dered by him as the mamniary gland of the ornitliorynchus, is 
a true mammary gland. He founds Ins ojunion on the oi;ganisa~ 
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lion of the gland ih question being entirely diiferent from tliat 
of the mammary gland in woman, and especially in the marsu- 
pial animals, in the absence of all traces of teats, togetfier with 
the existence of a beak, which would render suction extremely 
difficult, if not impossible, and on various other circumstances. 
He thinks tliat the gland in question is analogous to that which 
exists on the sides of the salamanders, or still iiTorc to the glan- 
dular appai'atus on the abdomen of the soriccs or shrews which 
is destined to secrete a fetid humour, especially during the breetl- 
ing season. 

SB. RemarTcahh Tliere is here at present an ani- 

mal produced betw cen a stag and a mare. Tlie authorities of the 
place have attested the phciiomcnon. The appearance of the 
creature is very singular ; the fore part is that of a horse, the 
hinder part that of a stag ; but all the feet arc like those of the 
latter animal. The same stag has covered another marc. The 
king has purchased the hybrid for the Pfaiicninsd^ where there 
is a menagerie.’'' — Kairavt of a Letter to M, de Foimac^ deiited 
Berlin, mh January 18*^7. 

36. Microscopic Ohservatums on Animal Tissues ; by Dr 
Hodgkin, and J. J. Lister. — In a very interesting paper in 
the Annals Pkilosopliij, for August 1837, Dr Hodgkin and 
Mr Lister state the results of their microscopic observations on 
animal tissues, wliich differ imub from tliosc of an excellent ob- 
server, Dr Edwards of Paris. Dr Edwards maintains that the 
elementary parts of all the tissues are globular ; whereas our 
authors find that muscle, nerve, artery, and cellular mem- 
hranc, are fibrous. The bj ain appears to have a globular struc- 
ture. The minute particles of milk are globular, but those of 
the blood are circular, flattened, and transparent. 

Camelopard, — Hitherto natural historians have commit- 
ted the same error with respect to the camelopard, that they 
have committed with respect to the rhinoceros, the elephant, and 
other large animals ; namely, the error of recognising only one 
spiles. The camelopard now^ at the Museum at Paris, differs 
in so many essential anatomical characters from the kind at the 
Gape, that \X cannot be doubted that there arc at least two kinds. 
The new one is called the Senaar Camelopard, from the name 
of tlie country where it lived. A curious circumstanqj? recently 
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happened with, reference to it Some Egyptians going to see it 
•in the dre§s of their country, the animal gave evident sigps of 
joy, aiiU. loaded them with caresses. TJiis fact is cxplaint?d 
the lively affection which the camelopard entertains for the 
Arab to whose care it is entrusted ; and jt was therefore natural- 
Jy rejoiced at the siglit of the turban and costume worn by its 
keeper. M. Mongcz lias btH?n reading at the Academy of 
Sciences,* a paper, tracing the natural history of the camelopard, 
from the testiniou}' of wTiicrs who have spoken of it, cither as 
having themselves seen the animal, or as having long lived with 
persons who wore acquainted with and Iiad observed it. He 
points out Moses as the most ancient wTiicr who has mentioned 
the camelopard ; expresses his astonishment at the silence of 
Aristotle respecting it, and conclude.? from that silence not only 
that the camelopanl was at that lime unknown to the Greeks, 
but even that it did not exist in Egypt, as otherwise Aristotle, 
who had travelled into that country, could not have failed to re- 
mark it. The first living caniclojiard that appears to have been 
seen in Europe, Avas in the time of Julius thesar, the year *708 
of the Roman era. After that period, it was introduced into 
Rome i)y the Emperors, on vanVms occasions ; sometimes in the 
games of the circus, sometimes in the triumphs over the African 
princes. Albert the Great, in his treatise Vc Animal] bus^ is the 
first writer of modern tiincvS wdio s[»oaks of tlie caniclojiard. In 
1486, one of the Me{lici possessed one at Elorence, wliich lived 
there for some time It appears that the camelopard is some- 
times a very savage animal ; and it is supposed that the differ- 
ence in its cjiaractcr arises iVom a difference in its education and 
treatments 

38. Hirudo muruata^ Linn. — It has been thought {Jmrnal 
N<>. xlii. p. 161), that the ova and young of this 
species of sea-leech had remained unknown till this sca.sonJflS^T). 
It is but doing justice, however, to a distiyguislicd observer of 
this place (John Graham Dalyell, flsq.) to mention, that,^ in 
the year 1825^, he bred ibis animal in jars -of si a- water, watching 
all the changes, from the laying of the eggs to the evolution of 
the perfect animal. Beautiful drawings of the ova and young, 
made in July 1823, and bearing that date, arc now before us; 
and in some MS, notes which accompany the drawings, Mr 
Dalyell remarks, “ The Hirudo muricata propagates by eggs of 
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singular conformation, forty or fifty of which arc found de- 
po$itcd in irregular groups, on shells or other substances/ 
A short stalk rising from a broad thin sole, firmly aiUtached 
to the substance subjacent, is crowned by a globular head, 
with a distinct umbilicus on the side. Here is contained a 
tenacious transparent albumen, of the faintest red. The egg is- 
originally of a fine soft downy aspect, white, or rather tinged 
with the lightest carnation ; the umbilicus of beautifiri orange. 
But the whole speedily alters, and in two or three days, J>e- 
comes of that dark unilbrm olive, nuclei* v.hich it always ap- 
pears when withdrawn from the sea. Each egg eoulains a 
single embryo, which, on attaining maliirity, issues through the 
umbilicus. Tt is tlion about an inch long, and of a brown 
colour. Both eggs and young have been pioduccd in my pos- 
session, from January until April.*” Mr Dalyell has remark- 
ed some curious lactN respecting this animal. "" If solitary, 
it is torpid in confinennent. Bui, on a stranger leech being 
introduced, bo.lh seem to experience very agreeable sensations. 
Their necks are intertwined, considerably aclbity is displayed, 
and one or more nhlk-wlhte vesicles, resembling minute gi'ains 
of oats in figure, are seen protruding from the neck or its 
vicinity. Some observers have rcjireseiitcd a leech, apparently 
the munmta^ with liorns. IIu\e they been deceived by the 
vesicles, — or is there really u leech with horns?*” None such 
has ever occurred to Mr Dalyell among eight species of Scotch 
leeches, of which he possesses drawings and descriptions. 

39 . The Elk , — That magnificent animal the elk, the monarch 
of the northern forests, and wlilch so greatly exceeds every other. < 
in size, is an inhabitant of the more southern latitudes of Sweden 
and Norway ; but is not found in Finmark. This animal jios- 
sesses, in a singular degret', the qualities of both the horse and 
the ox, combining the fleeincss of the former with the strength 
.of the latter in drr^Nving burthens. In former limes, when it. 
was found in greatw abundance in Sweden, the powTrs of thii^^, 
.animal were made subservient to purposes of* public ulility ; and 
Fischerstrom inform^ us, that, in the reign of Charles the Ninfh, 
elks were made use ox for the purpose of conveying couriers, 
and were capable of accomplishing, w lial w oiild appear iiicredi-, 
blc, namely, SC Swcjdish miles, about 234.* linglish ^Ic^? it) a, 
day, when attached to a sledge, which liir surpasscf^ the jwiwers 
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of the rein-deer, Darelli, a Swedish gentleman, published, some 
years ago, in the Transactions of the Academy of Sciences (Ve- 
tcnskaps Academiens Handlingai’), an interesting account of the 
habits, as well as singular docility and sagacity, displayed by a 
^ male elk, which, having been caught when young, upon his 
property, had been kept domesticated by him for many years. 
He introduces some curious speculations upon the uses to which 
these animals might be applied in time of w^ar ; asserting, that a 
"single squadron of elks, with their riders, would put to immediate 
route a whole regiment of cavalry ; or, employed as flying artil- 
lery, would, from the extraordinary rapidity of their motions, 
ensure the victory. facility with which they are able to 

cross rivers and broad fiords, w^ aid render them likewise ex- 
tremely scrvicCiible during a campaign, for the purposes of re- 
connoitring, conveying despatches, he. A remarkably fine liv- 
ing specimen was recently sent over to this country from Ver- 
ineland, where it had been taken when young, and* ivas intend- 
ed ds n [irescnt to his IVIajesty from ]\ir Wise, the coiBul-gene- 
ral of Sw’cdon. Notwithstanding it was tractable to a singular 
degree, an accident most unfortunately befei it, owing to the 
.stupidity and neglect of its attendants, when on its road be- 
tween Harwicli and London, which w as the occasion of its dei^h. 
Although not more than tw'o years old, it was of the surprising 
height of nineteen hands (a. c, d feet 4 inches), being tfnis very 
much above what is considered a great lieight for a horse, viz. 
sixteen lulnd^ ; it had still not arrived at its full growth, and, in 
all probability, would have attained an additional f<K)i 
BrooJic's Tmvcle hi Lapland-f 


ARTS. 

40. Green Fire . — This is made of equal parts of pounded 
nitrate of barytes and ('harcoal, well mixed together. It is used 
in ghost scenes, and gives out a greenish •flame with a while 
smoke, and makes the countenance assum:; a deadly hue. ^ 

41. Olyeci of Eubalmhi^' in Egypt . — A French chemist, M. 
Julia Fontenoll, in a discourse delivered on occasion of theopen^ 
ing of an Egyptian Mumniy in the I'heatrc of the Sorbonne at 

* Mr Pennant says, that llu* greatest height of the elk is seventeen htinHi. 
t A fine skeleton of the elk has. hct;n lately presented to the Ediyburgh 
College Museum, hy Mr Set on ofS^ckho^^n. - 
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Paris, has delivered an opinion respecting the cause of embalm- 
ing in Egypt, that the Egyptians were led to it from physical ne*- 
cessity. During four months of every year, the inundation of the 
Nile covers almost entirely the wholeof the surfaceof Egypt which 
is under cultivation. Under the reign of Scsostris, for an extent 
of tm*itory of about 2250 square leagues, there would be a popu- 
lation of 6222 persons per square league, wliich would present 
350,000 deaths per annum. These corpses must be gotten rid 
of, either by burning or by interment ; if the latler, they must 
be burned around the inhabited sjjots, or in those which were 
inundated by the Nile, and then the decomposition of these' 
bodies would have been a source of infection; and for burning 
bodies there w as a want of a sufficiency of wood. Hut the soil of 
Egypt abounds in springs of nalron, and sub-carbonalc of soda; 
and as this substance is antiseptic, the inhabitants were natu- 
rally led to jneserve with it the corpses of the dead. In sup- 
port of this "opinion, that sanitary views alone were th(3 cause of 
embalnn^t, down to the third century, before the cdirisfian 
era, when the practice wfis discontinued, M. Fontcnelle observed, 
that, during the w'hole of that period, the plague was unknown 
in Egypt, where it is now endemic. 

42. Lithographic Drai^mgs of the cclchrated MaMers of 
differmi Schodls ^ — liithograpliic im])ression3 of select draw- 
ingSjby celebrated masters of all the schools, from the col- 
lection of tlie Archduke Charles, will speedily appear. This 
collection contains 14,000 original designs. The work will 
be published in livraisons, the number of which is not yet fixed. 
The early numbers will contain the Schools of Italy and Ger- 
many, and the latter the Schools of France and the Netherlands. 
A part will be published monthly. Each plate will be 26 
inches long, by 18 broad . — Foreign Quarterly Review^ No. I. 

43. On Mosaic Printing. — Senefelder, the inventor of Li- 
thography, has discovered a new mode of printing from paint- 
ings, which has all the qualities of those executed in oil. He 
has termed it Mosaic Printings and it is reraakable for its beau- 
ty, ligl|tness, and durability. 

44. Fluid Telescopes . — Our readers will be pleased to learn 
that the construction of fluid telescopes, first projected by Dr' 
Blair, . forms at present a subject of considerable interest in Lon- 
don, Messrs W. and T. Gilbert, of Leadenhall Street, having 



Sdentific Inte1Ugmce,^StatUtics. 39S 

lately completed two, one of 6 inches, and the oth# ol’ 3\ aper- 
ture, which, as experimental results, are very satisfactory. The 
principFe of the coristriiction, which is Professor Barlow’s, pos- 
sesses some novelty, and some important advantages, one of the 
roost valuable being, that the telescope may be made considera- 
bly shorter tlian in the usual refractors, without a correspond- 
ing diminution of the focal powers, the focal length being near- 
ly double the length of the lube, as in the Gregorian reflector. 
•Wo arc assured that, with the small telescope, with a power of 
only 46^ polaris is distinctly doubled, and the small stars well 
^defined; and with higher powers, all the double stars of Sir 
* William Herseberh third (^lass are distinctly separated, and se* 
veral of the second class ; the lar ger telescope has not at present 
been submitted to so severe a test, but neither the maker, nor 
the projector, Ijas any doubt of its answering equally well, and lx?- 
ing proportionally more jiowcHul. Our correspondent, however, 
informs us, that, in the larger telescope, in particular, a sccond- 
ary^ spectrum is formed, iVom the irratiouality of the original 
spectra, which is very obvious on a T.yra and Arcturus, although 
scarcely perceptible with less luminous stars; but this, it is ex- 
pected, will he removed by the mixture of other fluids. We 
hope, in our next number, to be able to explain more particular- 
ly the nature of this novel coustruciion, as well as to announce 
the completion of one of much larger dimejisions, as we under- 
stand it to be the intention of the s])irited and ingenious makers 
to carry the construction to its utmost possible limits. We can 
only say they have our best wishes. Tt is always gratifying to 
see mep of ^ound theoretical knowledge combining their efforts 
with otherf? of practical skill and ingenuity, because, from such 
combination of* talent, we have every reason to exj)ecl valuable 
results. In the present instance, these interesting experiments are 
in excellent hands, and wc cannoi but look forward with confi-^ 
dence to their uhlmate success. • 

sTATISTU’S. 

45. View of t/w Scientific and Liierarij State of different 
^arts Italy. (Rcvuc Encychp. Jan. 18^7.)— rhi this ac- 
count of the State of Literature and Science in Italy, there is 
more said of the former than of the latter ; nevertheless, it<;hews 
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lie eneouragem^t than any want of skill in the profession, tliat 
so little had been done in illiistration of scientific subjects. We. 
arc sanguine that a better, or more extended, taste is nt)w pre- 
vailing, and that the siicaiss attending the execution of such 
works as that now before us, will be commensurate with the 
higher and more improved character which they have assumed./ 
Without quoting the tritest maxim of political economy, it may 
indeed be assumed as certain, tliat the advantage will prove re- 
ciprocal, and that a more general taste for ornamental workp of, 
Natunil History will be mot by corrosponjing exertions on the 
part of those wliosc ))rodiictions will reflect no discredit either ^ 
on the art, the science, or the literature of Scotland. 

The present Numl)er of Mr Wilson’s Illustrations contains 
six coloured representations of remarkable animals. The first 
Plate is devoted to the Ai^iatic and African Orang-Outang, and 
is engraved after admirable drawings from life by tlie late Mr 
Howitt. The figiirc.s of the Asiatic species especially, pour- 
tray the character and aspect of that singular animal in a man- 
ner superior to what we have yet observed in any former repre- 
sentation of it. I'hcy greatly excel Unit i)f Mr Syderiham lid- 
wards, which we believe was taken from the same individual. 

‘‘ Allied,” Mr Wilson ol>scrves, “ to tin.* hiiinjiii race a gi'otcsque re- 
semblance in their ftjrra and stnutiire, the principal species of’ this numerous 
and diversified genus (Siminj^ familiarly called Apes, Monkeys, and Baboons, 
have for along period excited the attention of the ]diilosophical anatomist 
and natural historian. The labours of Camjicr, Tyson, and Tilesius, of (ieof- 
froy, Lacepede, Audebert, lllainville, and the Cuviers, have been successive, 
ly bestowed on the illustration of this tribe of animals ; and though many 
points in their history still remain olisciire, a considerable advancement has 
no doubt been recently made towards their complete elucidation. It would 
take long to tell of the numerous suhgenera which have been formed in the 
course of their systematic arrangement ; and as these may be more conve- 
niently discussed in a future Number of this work, in whicli 1 shall have oc« 
isasion to describe some of the monkey tribe, properly so called, 1 shall con- 
fine my observations, fiir the jircsent, to the first division of the genus Simia, 
viz. the Greater Apes* or Orang-outangs. 

“ It appears probable, that the ancients were not acquainted with either 
the African or Asiatic orang-outang, although a passage in the Periplus Han* 
tumis has been supposed by some authors to indicate the chimpanze with suf- 
ficient iLUJuracy to establish their knowledge of that species. The Pithetm of 
the Greeks, &nd the Simia of the I«atins, of which we have notices of a sufli- 
cienily imperfect nature in the works of Aristotle and Pliny, seems to have 
been 40 than the znagot or Barbary ape (the Simut Inmus^ qf moderjti « 
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times), which, in a state of domestication, breeds in France, and still occurs 
in a wild fUte, on the least accessible parts of the rock of Gibraltar. No 
ioubt, injhe pititecus of Galen, u double opening is said to have been observed 
in the cavity of the larynx, a character believed by many to be peculiar to 
the orang-outangs, and Camper was^ertainly of opinion that that ancient 
physician had anatomised and described the last-named animal ; but M. De 
4^1ainv.illc has Jately exhibited conclusive evidence, that the subject of Ga- 
len’s observations was no otlicr than the common magot. I’lie Umia Porca^ 
rifl, as indicated by Aristotle, appears to have been a baboon ; and, in regard 
to the Keh9^ or varied monkey, the Callithina (beautiful-haired) or green mon- 
Jcey,^and the CeroopiiheGoa or long-tailed giicmon, wdiich, I believe, constitute 
the reniiiining sjieiicvS of the genus described by ancient writers, none of these 
has over been confounded with tJie siiljects of the present inquiry. The 
^orangs, or greater a][)es, have been div! led into se\ .ral subgciiei'a, which dif- 
fer in locality, colour, and relative proportions, but agree in having the hyoid 
bone, the liver, and tlio cajcum, formed 1 Ve those of man.” 

Our auflior . tlion ouiors upon llic first division of the great 
Li’inajan genus Simij, viz. the subgenus Troglodytes^ of which 
he gives the characters, and then details the natural history 
of the only species wliich it contains, the Man of the Woods, 
or Homo stjlvcstrls of Tyson, con nn only called the Black 
Orang-outang. Tliose details are commenced with the fol- 
lowing introductory paragrapli : 

Although tlie lUack or African Orang of all known animals bears the 
greatest rescuiblanco, both in tacc and figure, to the human species, and, 
consequence of this resemblance, has not only been honoured by the foremost 
place ill c)ur arrangements of the brute creation, but even placed as co-ordi- 
nate wdth Man himself, he oives this elevation much more to liis organijp 
structure than to .any real superiority in his mental cndowmenls. In a state 
of domestication, he is far surpassed in acquired wisdom both by the dog and 
the elephant ; and even the much-vaunted instinctive intelligence of his na- 
tural condition is inferi(?r to that of .several lour-looted creatures. That his 
movements and: inodes of life sliould .approximate in some degree to those of 
the ‘ nobler s'avage,’ is a nece.ssary consetjneiice of his physical structure, by 
which lie is also enabled, in captivity, to imitate more closely than any other 
animal, the external actions of mankind ; but tlie moral and intellectual at- 
tributes with which he has been gifted, must be referred. ti> the fertile imagi- 
nation of the natural historian. An historical accouid of the Orang-outang 
would indeed jirove little else than a summary of error and misrepresen- 
tation. To say nothing of the female dc.scribc'd by I;r JJontius, the modesty 
of which was so great, that she could not endure to be looked at by such of 
the learned Esculapian’s male friends as were strangers to the domestic cirble ; 
even the sage Linrueus^ in an early edition of the Systema NatureSy half record- 
ed his Homo or Night Wanderer, us thinking after tflbe &6hion of 

an intelligent creature, and giving utterance to .his thoughts in a vMstUng 
• language* The history of these animals, as given by Buffon, is ^quidly un* 
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, Batisiactorjy, He evidently confounds two distinct kinds, the Chimpanze, 
Jocko, or African Orang-outang, and the red or Asiatic species the former 
of wliicli is the Simia troglodytes (Plate V. Fig. *.), the latter the Simia mty* 
nts (Plate V. Fig. 1. and 3.) of systematic writers. It seems the more re- 
markable that these two creatures shotlld have been thus blended into one, 
as they not only differ so widely in their external characters, but have an 
entirely different geographical location ; the Chimpanze, or Black Orang.^.., 
being confmed to Africa, and occurring chietiy in the districts of Congo ancf 
Angola, vrhereas the lied Orang is an iiiluiluUnt of the south-eastern parts 
of Asia, and the great Islands of Borneo and Suinatr.'u Passing^by the im- 
postures of Oaniclli Carreri, it may l>e as*ierted, that the equally amusing, 
and scarcely more authentic, narratives, which Butfon and others have com- 
piled from the writings of Francis Pyrard, Father Jarrle, Guat, and Froger, 
must be consulted with an extreme degree of caution, by whoever seeks to'’ 
study the genuine natural history ot these cxtraordimiry creatures. Wi* 
have in truth little of what ir< really authent ic, especially in the history of 
the African Orang ; the more detailed and accurate narration of some recent 
observers being ajiplicable chiefly to the Asiatic sjjecies." 

The history ol‘ tlie Black Oraog is followed by that of the 
brown or Asiatic species, of wliicit many amusing particulars 
arc given from the pen of the late Dr C’lnrkc Abel. The se- 
cond plate represents a South Atiieiican bird, of very rare^ oc- 
currence, called the Querjul, wliieli Mr Wilson classes with the 
Curitcuif under the name of the (ioldeti Trogem. This is the ^ 
species which has lately excited so much ailmiration iit the Edin- 
burgh Museum. The following is its desciiiilion and history, 
as given by Mr Wilson : 

^ “ Head, neck, t)rcast, l)ack, s^Minflars, wing und tail coverts, of the vicljost 
golden-green, with vivid reflectioiiJ. of blue and yellow. Primary and secon- 
diiry wing-feathers very dark mulljerry-brown, apjiroacliing to black. In- 
ferior parts, and under tail-covorts, of a deej» canniiie-vcd. Pail black, ex- 
cept the two outer feathers, which are n lute, with Idack quills and bases. 
The two central upper coverts of the tail of extraordinary length and bril- 
liancy. Bill ill the living bird orange- rctl, changing some time after death 
to yellowish horn-colour. J'ect and legs dark brown or black. Tarsi short, 
and covered with blackish-biown feathers, edged with golden-green. Claws 
brown. Colour of the iris unknown. 

“ Of the splendour of this rare and remarkable species, neither description 
nor delineation can convey any adequate idea, 'fhe greater proportion of its 
plumage is apparently comjjiised of burnished gold. The head ornamented 
'.thy a brilliant crest of decomposed barbs, the wing-coverls falling in flakes of 
' golden-^een over the deep purjdish black of tiie primary and secondary quill- 
feathery theirich carmine of the lower parts bestowing a warmth and depth 
of effect which no Venetian jiainter ever equalled; and the long, waving, an<f 
highly metallic fathers of the tail-coverts extending more than twice the 
length^of tie' whole body, present a combination pf beavity probably unex- 
ampled among the feathered tribes. 
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'■* We unfortunntcly know little or nothing of the natural history of this 
beautiful bird. It is greatly prized b3» the native tribes of those countries 
in wliicb it occurs, who make use of its skin as an ornament of dress, when 
clothed in more than usual poirip, ‘ ^^th feathered cincture bright.* The long 
feathers of the tail-covers are also employed in the head-gear of the Peruvian 
damsels of the highest rank. It is considered as a gift worthy the acceptance ^ 
of a king, and is occasionally presented as a mark of honour to the envoy of a 
foreign state. I believe the first specimens, ever seen in this country, were 
lately brought fh>n \^era Paes, in Central America, by J. C. Scheiiley, Ksq. 
who oht.'iftied them in the course of his diph)mutic mission, and kindlj’^ trans- 
miUctl one to the Etlinburgh Museum. The linest example of the kind in 
Kuropc, is in the possession of the family of ihc late lamented Mr Canning. 
lo whom it TV'as likewise jircsented by Mr Sclienlev. 

“ Owing t<» the ’great exterd ot the two central feathers c-f llic iijiper co- 
verts of the tail, 1 liave been oldiged to rojiuce the figure, on Plate VI- to 
one-half of the naluru! siz:*. In Mr sj}ecimen, these beautiful 

plumes measured three feet and a lialf in length, iiie female oi* this bird is 
not yet knoVii to i.aturaHsls ; from which it mav be inferred, that her plu 
mage is less magnificeiil tlian that of tlie mule, and that, being consetjuenlly 
luld in lower estimation, slie is Ies,s trcquently sought for or olitained.** 

Tlie third Plate eoiuains a figure of tlie Scarlet lln,i in a pc- 
<a:har state of plumage, exhibiting the* natural transition from 
the Tanialua Ftacas of (iinelin lo the Ibis ruber of Oivicr, in 
other \vord.s the jiassage from youili lo age, through the inter- 
mediate condition of adoleseeuce. The lidter-jiress descriptn^i ^ 
of this and the ibtvgoiug iilatc, is preceded by a sliort iutnv. 
ducUori to the orders and genera to whicli the species repre- 
scnLcd ivsjieclivily belong. /Plie fourth and conciiuling JMate, 
exhibits a picture, ol'ilu* ^ize of life, of tliat unique bird from 
tlie northern region.^, named, by our intrepid and distinguished 
countryman Dr llieltardson, Boms'.s Oull^ drawn from tlie only 
Icnown specimen, which was some titne ago presented to the 
Edinburgh Museum by the Lords of the Admiralty. Its de- 
scription and history conclude the second number of Mr Wil- 
son’s 1 1 1 ustrat ions. 

ii. J Tabular and Proportional V'u'iiUff thc*Supcnor ( Alluvial 
and Tertiary Fof maiiom Supi rmedtal ( Secondary Poclcs 
and McJkd Roch a (partly Secondary and partly 'Krnnsiiion 
Rocles.) By Henry T. I)e ea Becite, F.R. S. JT^L. S. 
r. G. S. &c. William Phillips, Londoiu • 

AVe recommend tins interesting tabular view to the attention 
of geologists, particularly those who arc studying the .gcognoa* 

4 .1 ULY — septembee 1827. c c 
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tical reJations of tlie rock formations of Great Britain. The 
practical ininerj the coal viewci*, even the road-maker, will^find • 
it to his advantage to consult Do la Beche\s tabic of lor-^ 
inations. 

3, J Tabular Vie^a of Volcanic Phemvicna^ co'tnprising a List of > 

the Burning Memniains that have been noticed at an^ feVn 
since the commencement of' historical records^ or wMrh ap- 
pear to have existed at antecedent peiiods ; together with . 
th^ dates of the rcspeciioc Eruptions^ and of the principal 
Earthquakes connected with them- By Chakles Henhy ,, 

• Dauboy, M.T). F.R. S., Professor of Chemistry in the ' 
University of Oxford, ike. Intended as a Companion to 
the Description of Active and Extinet Volcanoes lately pub- 
lished by the same Author. W. I'iiilUps, London; S. Vincenu 
Oxford ; J. Black, Edinburgh. 

The excellent descriptive work on volcanoes by Dr Daubenv, 
and the previously published ‘‘ Considerations on Volcanoc;'^,’' 
by Mr Scropc, have directed the j)ariiouIar attention of British 
geologists to volcanoes. The subject is still in its Infancy, and 
therefore we hail with j)lcasiire every contribution wdjicli adds 
to our information, and extends our views, in regard to vol- 
canic agency and phenomena. The beautiful tabular view of 
Dr Daubeny presents at a glance a well anvmged, accurate, and 
comprehensive view of miidi that is interesting in volcanic 
lory and description, ;nid therefore wx* do not hesitati' recoin- 
niending; it to ll)e attention ol* the geologist. 

4. JHcmoir on the Oentogp of Central Franct including the 

Volcanic Formation of Auvergne,, the Vclay^ and the Viva- 
rais, ily G. PorLETT Schope, 1\ 1\. S. M. G. S. &<• 
London, Longman, Bees, Orme, Brown, and Green. 4to, 
with volume of •coloured Plates. 1827- 

Tins work ive eon.sidcr as a more valuable contribution to 
science tb*:ii that previously published by the same very active 
and ingenious geologist. Wc can bear testimony to the accu- 
of hi^ descriptions, and the correctness of his numerous 
illustrative geological sketches. There is less of speculative 
geology in this volume than in the former, a qitality which con-** 
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fers on it a higher scientific character. Mr Scrope^ we under-* 
is young ; so much the better ; for with his excellent ta- 
lent 'fbr observation, cqmbined with his enthusiasm, and great 
activity, much may be expected to result from his future la- 
bours. 


List of Patents.^ granted in En glands from May to iSlh 
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1827- 

May 2C. To W. J. II. TIood, of Arui del Street, strand, Ideuteiinnt, K. N. 
for improvements on pumps, c-hiefly applicable to shii)8. 

ToO. Bruoks, ofBa^nigge \V dls, for improvtinenls in the con- 
struction of wllC‘eled-carri^^<^^‘^. 

'JCo*T. CLARri:i:,of ^Market II arboronpfh, Ibr improvements in maim- 
factiirijjg carjiets- 

Juiie 1. To Maia OLM Muir, of tilas^ou^ for machinery for prej)aring boards 
for Hooring and otlu'r purposes. 

8. To J. W. (''larke, on’iverton, for liis imj)rov(»d mode of attaching, 
fixing, or securing the deadeves to llie channels apd sides of ships. 

To J. C. Daniell, of Stoke, Willsliirc, ibr improvements in pre* 
paring wire curds, and dressing woollen and other cloths. 

To C. PiiriLii'S, Esq. oi‘ Kochesler, Captain 11. N. for improve, 
men ts on capslaii.s. ^ 

12. 'folluoir Evans, ofCjcal SiUTey Street, Surre\, Ideiitonant of 
Marines, and AV. It. Hall King, of No. Snow Hill, for their 
New table a])paratus lo promote the ease, coiii/(>rt, and economy 
of i)crson6 at sea, 

15. To 1). Bon, of No. JJ, lAiwer James Street, Golden Square, London, 

. millwright, and A. S.mitii, of No- 28, Wells Shvet, Oxford Street, 
builder, I'or tlu ir methods of making shutters and blinds of iron 
or steel, or any other metal, orconipi'sii ion thereof ^ and improved 
jnetbods of constructing and iixing KhiiLt,.*]'S and blinds of iron or 
steel, or any other metals or materials, and niclbods of uniting in 
shutters the dnublc j>ropertits of .simtters and blinds. 

1C. To S. lloRiNSON, of Leeds., flax-dresscr. fijr im]>roveincnts in machi- 
nery for hackling or dressing and cleaning hemp, flax, and t(»w. 

To L. Bexteb, of King’s Arms Yard, I’olemaii Street, Jiondou, 
Esq. for imjjrovcinenls in machinery, communicated fj-om abroad, 
for the purpose of spinning wool, cotton, amiy»ther iibroua sub. 
stances. - ^ 

21. To Rear-Admiral Hcnry Rapeh, of Baker Street, Mary^^bone, for 
a new system of signals ; first , for eomraunicatiiig,.Jjy dSy, by means 
of flags, to, in which system the colours of the flags Which have 
heretofore served' to distinguish the signals,' and are subject to be 
mistaken, may be djsi>ensed liiith ; and, secondly^ for communicat;^ 
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ing, by night, by means of light ; ami which system of signals is 
*more conspicuous, expeditious, and certain, than any hithertcircm-* 
ployed. " '■ 

June 20, To Lieutenant James Mahsiiall, of Chatham, Kent, for improve- 
nients in njounting guns or cannon. 

2«. To John 1'ex.ton, of Hiidtley, liOicestershirc, for a machine for , 
an expeditious and rorrect mode of giving a fine edge to knives. " 
razors, scissors, and other cutting instruments* ^ * 

ToTho^jas Fulleu, of Bath, for improvements on whecl^arriages. 
duly a. To Wal'ue^ Has cock, of Stratford, Essex, for his improvements 

, on steam-engines. * 

4. To Wjli.iam W'lLsoN, of Martin l^uie, Cannon Street, for ext ratl- 
ing spirits and other solvents used in dissolving gums and other 
articles emjdoyed for slifieiung hats, and converting such spi- 
rit (after rectification) into use. 

'fo Hkne Floiienttn «Ienau, of llunhill Kow, for improvement*'* 
in lam]»s. 

To OEoiua*: Porri.roN, of Stalfi^rd Street, Old I5onil Street, for an 
instrument lor winting, ivliich he denominates a self sup|dy ing ])eii. 

To Thomas Sowehuv of Change Aliev, Conihill, for improvements 
in the construction ol* ships’ wuidlashCN 

ToIIene Floueniin Jenak, of J»unhiil llow. fi>r hiy melhoiVof 
filling up, with metal, or other suitable material, the holes or in- 
terstices in wire-gauze, 01 other similar substances, which he do- 
uoininutes metallic linen. 

12. ToJojrj^ Snelton Siiixton, of Husband IhKSworth, Leicester- 

shire, for improvements in the mechanism of water-clotiels. 

ToEnwAiii) lUuNAni) Dr.i-mi.E, of St .lames's Street, Westminster, 
fur a new eonstrnclion and comliuiation of nulallic Idocks for I’orm- 
ing caissons, jetties, j)ierh, (juays, embankments, light-houses, 
foundations, walls, iVc. 

To ItoniiiiT Vazu:, of York Sijuare, St Panents, jMiddlesex, for in;- 
provemenls in processes, utensils, and a])])uratiis, ajiplicalile U) tlu* 
preparing, extracting, and ])rcperving various articles of food, the 
component parts of which areofdifierent dimensions, p);aporlioiiatc 
to their uses. 

13. To William Ciiuncn, of Illftnmghuin, for improvements in appa- 

ratus for s])inniiig. 

18. ToGeoiice An''juoxy Sharv, of Putney, lor an improved table 
urn. 

To Homer T More, of Underwood, Stirlingshire, distiller, for im- 
provemenls, communicated from abroad, in the process ofprepar- 
ing a^a cooling worts or wash from vegetable substances, for tlu* 
pif)(lj action of spirits. 

TV'-IS/iWARD Doph, of No. 82. Benvick Street, for improvements on 
piand-forte.s. 
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A^ust 1. To Thomas Peek, of St John Street, Clerkenwell, for a revolvinff 
• steam-engine. 

To William Paiikihson, of Barton-upon-Humber ; and Samvee 
Cbosley, of Cottage Lane, City Koad, Middlesex, gas-appantius 
manufacturer, for an improved method of constructing and work- 
ing an engine, or producing power aiul motion. 

To Joseph Maudslav, of Lambeth, for an improvoment on Btcain- 
engincs. 

'i’o Ijonel Lukix, Ks(i. of I^cwisham, Kent, for impeovements, 
partly communicated from abroad, in collars and saddles f<jr draught 
and carriage* liorses. 

To EiKH’.ifE no Mksnil, Es<j. of Soho Square, lor an improvement 
in stringed musical iustrum mts- 

To Anthony Scott, of Southwark Pottciy, Durham, for an appu- 
ratu*. for prevontiJig the bo: of steam-engines, Ac. becoming 

and for cleaning the same. 

J'.# l^r;T\:iL of Waterloo Place, Tiimeliouse, matliematical in- 

striimenl maker, for an improved steam-engine. 

13. To John IJMrnEitiiiLL, of Parklleld Iron-works, AVoiverhamptoii, 
iron-master, foi impiovc‘meiil..s in mac hinery lor passing boats, Ac. 
from a liiglier to a lower, or a lower to a higher level, w'uli little 
or no loss of water; als(» a])plicablo to the raising or lowering of 
weights oil land 

To W'illiam Djckikson, of Bridge Street, Southwark, Hn an im- 
jfiroved buoyant bed <»i matras/. 

To ’fiioMAS BiiEioEviMC’K, of Birimfigliani, for imjirovemeiitslfii 
bedsleads, and in making articles lo be used in various ways, with 
bedsteads, fioin a material hitherto unused for such purpose's. 

To W^. Ainxis Jaiiutn, of Bond .Sireel. t onfectioner, for improve- 
ments in apparatus for cooling Inpiids. 

^ 'fo AVii LIAM Chaj'm vn, of New'casStle-u]»on-Tviit\ for imjn’oveincnts 
in waggons for rail wavs. 

To IIenkv Pinkins, of Philadelphia, North America, and of the 
.Quadrant Hoted, B.egcnt Street, fiir an imjiroved ajiparatu? for ge- 
neral mg gas, to be ajiplied to lights and <jlher juirposes. 

To William Sconcj, of Aylesfor.l, Kent, llir an invention for dimi- 
nishing friction in wliecl-carriagc.s, wiiler- wheels, and other rota- 
tory parts of mac Inner * 

([' 


List PatentH granted in Scotland from l ^wr,.c to 5th 
Srpternlh'/ 18^27. 


J1«27, ^ 

June 14. To Philtv ,Tacob Heiscii of America Square, in thelTty diVtiUiT 



doll, merchant, for an invention communicated to 


hiqj byaeoj 


foreigner re siding abroad, with whom he is connected, “ of cerj^ 
Improved Machinery for Spinning Cotton.” 
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30. To SoiOMOK lloBixsov of Leeds, in the county of York, ilax-^ 
dresser, for an invention of “ Improvements in Machmeirj;^.ir. 
Hackling or dressing and dealing Hemp, Flax and Tow.V 
July 2. To Lambert H:|sxteb of Kind's Anns Yard, Coleman Street, a 
the city of London, Esq. for lim invention communicated to him by 
a certain foreigner residing abroad, of certain Jmprovementa iu 
Machinery for the pujpose of spinning AVool, Cotton, and other 
- ' ' ■ fibrous substances.” ’ 

5. To Timoth V Burst ALL and .John Hill, both of I.eith, 

fi)r an invention of ‘‘ certain Improvements on Locomotive or 
Steam-Carriages.” 

Aug. 4. To Robert More of Underwood, in the county of Stirling, dis^ 
tiller, for an invention communicated to him by certain foreigners 
residing abroad, and discoveries made by himself, ‘‘ of certain Pro- 
cesses f()r rendering Distillery Reilise productive of Spirits.” 

To Robert More of Underwood, in the county of Stirling, dis. 
tiller, for an invention communicated to him by i Crlain foreigners 
residing abroad, and discoveries made himself, “ of certain Im- 
provements in the process of ]n*eparing and cooling AV orts or AV ash 
from vegetable substances, for the jiroduction of Spirits.” 

8. To AVilliam Churc n of Birmingham, in thc.county of AVarwick, 
Esq. for an invention of “ certain Improvements in Apparatus for 
spinning Fibrous substances.” 

23. To Charles Phillips, Esq. of Rochester, in the county of Kent, 
Captain ip the Royal Navy, for an invention of “ certain Im- 
jirovements on Capstans.” 

Sept. 5. To Gabriel de Soras df’Leicester Square, in the county of Middle- 
sex, Stacey AVise and Charles AA'ise of Maidstone, iu the 
county of Kent, ])aper-makers, for an invention ^mmunicated to 
them by a foreigner residing abroad, of certa^Hra^pvements in 
Sizing, Glazing or beautifying the materials efip^ed In the ma- 
, nu&cturing of paper, pasteboard, Bristol boards, anji^ other sub- 

stances.” 
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'£ I. Fig. 1. Apparatus fur collecting gases evolved from liquids sub- 
mittf *^0 galvanic action. Fig. 2. Paragrele, or protector from 


IJ^^^^J^resentation of the bhatee, or Hindoo bellows, 
fi^^i^ustrative of the structure of the feathers of difierent kinds of 
; a! thirds- 


Y. Illi^fd^rative of Mr jBlackaderis. account nf a 'remarkable aurora 

reaBs, observed aflBiftnburgh in January J82^7, will be given ^ 
\ " in next Numben * 
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Animal tissues fibrous, S90. 
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tion of, 303. 

Apatite in secondary trap and trachyte, 386. 

contains fluoric and muriatic acids, 385. 

Arctic expedition, overland, notice respecting the, 347. 
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Arsenic, its taste, 183. 
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Arl» works of, discovered in the ruins of Selinus, 165. 
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Audubon, John James, Esq. his account of the habits and majinen of 
the rattlesnake, 21. 

Aurora borealis, seen in the day-time, 378. 

Aurora borealis, Mr Blackader s account of one seen at Edinburglt 
16tb January 1827, 342. 

observed at Milnegraden and Roslin, 29th August 

and 9th September 1827, 379. 

Auvergne, fossil mainmifera lately discovered in, 383. 

Ava, accoi»»*t of Mr Crawfurd’s mission to, 359. 

Baird, W. E^o nis notice respecting the habits of Lemur tardigradus, 
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Barlow, Pglior, Esq, his remarks on Captain Sabine s experiments on 
the dip and intensity of the magnetic needle, 142. 

Barometrical observations, method of reducing tliijiu to a standard tem- 
perature, 377. 

Biograpliical memoir of Dr Priestley, 209, , \ ' 
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. — notice of Count de Lacepede, 270. 

Birds, Mr W Macgillivray s description of the coverib^, 253^ 
Blackader, David, Esq. his account of an aurora bor^is ’^served at 
Edinburgh, L ih .January 1827, 342. ' ^ 

Boracic acid in mica. 38G. ^ - 

*Botany, notices in^ 192, 886, , , , 

J3ottles sunk in |he sea, Mr Duidops experiments with, S18. 
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Breithaupt, Professor, his account of osmelite, 27L-^f a new species 
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Brome detected in salt springs, 183., 

Brick tea, notice respecting, 388. ' 
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Buildjngs, materiais used by the Romans in their, 246. 
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notice respecting a new species of, 390. * * 

Caves containing fossil organic remains, rule to be followed in examine 
ing, 382. 
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needle, 35 6« 

Chrome discovered in various minerals, 385. 

Coal, M. Karsten’s observations and experiments on the different lands 
ot; 60, 322. 

Coabfield of Brora, account of the, 188, , • 

Cock of the woods, account of its manners, &c. 1 94. 

Cocoa nut, double, native of tlie Seychellos, 192, 

Cotton of the ancients, noti"*^ regarding a memoir by M. Mongay on 
the, 387- 

Cow-tree of the Caraexas, Mr D. Lockhart’s observations regarding it, 
835. 

Crawfurd, Mr, account of his mission to Ava, 359. 

Crimes in Prussia, 396. 

Cross, luminous, in the heavens, 380. 

Cmved lamellar heavyspar, a new species, 386. 

Cuvier, Baron, his biographical memoir of M. 1. — of Dr 

Priestley, 209. . ^ 

- M. Frederick, his observations on the domestication s>r mam- 
mi%0U8 animals, 303. < 
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jbichroite polarizes ligtk, 178. 

Disasters of Tivoli, . 
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* Dolplu» 2 i' 4 ^I^F. Tiederoan’s account of the brain of the common, 296. 
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